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Mr. Richard B. Provencher, Director 
Miamisburg Closure Project 
U. S. Department of Energy· 
P. 0. Box 66 
Miamisburg, OH 45343-0066 

SUBJECT: 

Dear Mr. Provencher: 

Contract No. DE-AC24-030H20152 
Contract Deliverable 039 - PRS Documents 
PRS 64, 397 & 417 PACKAGES, FINAL 

CH2M HILL 

Mound, Inc . 

1 Mound Road 

P.O. Box 3030 

Miamisburg, OH 

45343-3030 

ER-085/03 
June 26, 2003 

Paul Lucas from your office has approved the release of the following documents: 

• PRS 64 Package, Final 
• PRS 397 Package, Final 
• PRS 417 Package, Final 

The responses to public comments on these packages have been approved by the Core Team 
and are included in the final packages. These packages are therefore submitted as the final 
administrative records for these NFA PRSs. If you have any questions regarding the 
documents, please contact Dave Rakel at Extension 4203. 
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Enclosure Approved: e~~ 
Paul lucas 

~jzs-(G3 
Date 

cc: David Seely, USEPA, (1) w/attachments 
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June 2003 

The Mound Core Team 
P.O. Box 66 
Miamisburg, Ohio 45343-0066 

Mr. Daniel Bird, AICP 
Planning Manager 
Miamisburg Mound Community Improvement Corporation 
720 Mound Road 
COS Bldg. 4221 
Miamisburg, Ohio 45342-6714 

Dear Mr. Bird: 

The Core Team, consisting of the U.S. Department of Energy Closure Project (DOE-MCP), U.S. 
Environmental Protection Agency (USEPA), and the Ohio Environmental Protection Agency 
(OEPA), appreciates your comment on the PRS 64 Public Review Draft Package. Attached is 
our response . 

. Should the response to comments require additional detail, please contact Paul Lucas at (937) 
847-8350 extension 314 and we will gladly arrange a meeting or telephone conference. 

Sincerely, 

.DOE/MCP: 
date 

US EPA: 

OEPA: 

David P. Seely, edial Project Manager 

~- :t~/ 
Bnan K. Nickel, Project Manager 



Response to Public Comments 
from MMCIC 

on PRS 64 Public Review Draft Package 
February 2003 

Comment 1. From our review of the PRS 64 Public Review Draft, MMCIC concurs that 
a No Further Assessment response is appropriate for this PRS. MMCIC understands 
that the underground storage tank associated with the PRS was confirmed removed, 
and subsequent soil sampling showed TPH and BTEX results were below screening 
levels. 

Response 1. Thank you for your review and support of a No Further Assessment 
decision. MMCIC's understanding, as stated above, is consistent with that of the Core 
Team. 

1 of 1 
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Environmental 
Restoration 
Program· 

MIAMISBURG CLOSURE PROJECT 
POTENTIAL RELEASE 

SITE PACKAGE 
Notice of Public Review Period 

The following Potential Release Site (PRS) packages are available for public 
review in the CERCLA Public Reading Room, 305 E. Central Ave., Miamisburg, 
Ohio. Public comment on these documents will be accepted 26 February 2003 
through 27 March-2003. 

Questions can be referred to Paul Lucas at (937) 865-4578 



Working Draft (to DOE) 

Draft (to Core Team) 

Draft ~roposed Final 

Public Review Draft 

Final 

PRS 64 Package Tracking Sheet 

Binned FA on 2 October 1996. 

Addendum 1 submitted to CT to summarize FA results. USEPA comment 
was add table of max detects. OEPA comments included TPH explanation 
of calculations. PRS binned NFA on February 19, 2003. Added Addendum 
1 to original package and submitted as public review draft. 

Public review period: 26 Feb to 27 Mar 03 

There were no public comments that required changes to the document. 

January 2003 

February 2003 

June 2003 
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Addendum 1 to PRS 64 Package 

PRS HISTORY: 

Potential Release Site (PRS) 64 is located on the western portion of the site (Figure 1) 
and was binned Further Assessment (FA) by the Core Team on 2 October 1996. PRS 
64 is the location of an underground storage tank that was reportedly removed but soil 
sampling results could not be found. 

FURTHER ASSESSMENT ACTIVITY: 

PRS 64 sampling was grouped with PRSs 41 and 417 due to their proximity to each 
other. This addendum applies to PRS 64 only. The potential contaminants of concern 
(COCs) for PRS 64 were BTEX (benzene, toluene, ethylbenzene, and xylene) and TPH 
(total petroleum hydrocarbon). 

A metal detector was used to confirm that the tank was removed. Further Assessment 
sampling was completed in November 2002 per the Sampling and Analysis Plan (SAP) 1 

approved by the Core Team. 

Ten soil samples and one duplicate sample were analyzed for the COCs. The FA 
sample locations are presented in Figure 2. The FA Data Reporf presents a full 
account of soil sampling activities and sample results. 

There were no BTEX results above the screening levels in any sample. All results were 
below the detection limit except one detection of xylene. All detection limits were 
significantly below the more restrictive of the 1 o-6 Risk-Based Guideline Value (RBGV) 
or the Hazard Index of one value. One xylene result was reported at the detection limit 
of 6 mg/kg. The detection was not a concern when compared to the screening level for 
xylene in soil (430,000 mg/kg). The potential leachability of the xylene was also 
assessed and confirmed that it would not leach to the groundwater at unacceptable 
levels. 

The maximum TPH result of 4 70 mg/kg did not exceed the former action level of 642 
mg/kg (category 2 soil) prescribed in the 1992 Bureau of Underground Storage Tank 
Regulations (BUSTRf The calculations in BUSTR include site specific characteristics 
such as soil type (category). Other factors used in the calculations include distance to 
sensitive receptors, depth to groundwater, etc. TPH results are analyte non-specific with 
respect to the hazardous components of gasoline and as such, are no longer a 
chemical of concern in the revised (1999) BUSTR.4 

Table 1: Maximum Detections (mg/kg) 

Analyte Result Screening Level Soil Screening 
for Soil Level for 

-- Groun~water - - -- --
Xylelle 6 430,000 1,368 

Total Petroleum 470 642 Not Calculated 
Hydrocarbons 

Public Review Draft 1 of 5 



Addendum 1 to PRS 64 Package 

FIGURES: 

Figure 1: Location of PRS 41/64/417 
Figure 2: PRS 64 Sample Locations 

REFERENCES: 

1) PRS 41/64/417 Sampling and Analysis Plan, Final, November 2002 
2) PRS 41/64/417 Data Report, Rev. 0, December 2002 
3) Ohio Administrative Code (OAC); 1301:7-9-13, effective 1 September 1992, 
Petroleum UST Corrective Action 
4) Ohio Administrative Code (OAC); 1301:7-9-13, effective 31 March 1999, Petroleum 
UST Corrective Action 

PREPARED BY: 

Karen M. Arthur, CH2MHill, ER QA 
Gary Miller, CH2MHill, ER Technical Staff 

Public Review Draft 2 of5 
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Figure 1: 
Location of PRS 4164/417 
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Addendum 1 to PRS 64 Package 

MIAMISBURG CLOSURE PROJECT 
PRS 64 

RECOMMENDATION: 

Potential Release Site (PRS) 64 is located on the western portion of the site (Figure 1) 
and was binned Further Assessment (FA) by the Core Team on 2 October 1996. PRS 
64 is the location of an underground storage tank that was reportedly removed but soil 
sampling results could not be found. Further Assessment was performed and confirmed 
that all sample results were below screening levels for BTEX and TPH. 

Therefore, the Core Team recommends No Further Assessment for PRS 64. 

A PRS Package with an NFA recommendation signed by the Core Team will be placed 
in the Public Reading Room for a 30-day review period. Upon closure· of the public 
review comments, if any, the PRS Package will be issued as a final document and 
made available in the Public Reading Room. 

CONCURRENCE: 

DOE/MCP: 
Rooert S. Rothman, Remedial Project Manager 

USEPA: 
(date) 

Brian K. Nickel, Project Manager 
=}'l~/o~ 

date) 
OEPA: 

Public Review Draft 5 of5 
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PRS64 

PRS HISTORY: 

Site is east of Building 19. Two gasoline pumps are visible on a historical drawing and in 
·historic photographs dating back to 1947 and 1948.5 This site was identified during the Mound 
Plant Underground Storage Tank Program and Regulatory Status Review as a result of a review 
of historic construction drawings. The number, volume and construction of the tank(s) has not 
been determined nor has documentation concerning closure of the tank(s) been found. It is 
believed that the tank(s) were removed, probably as part of original site construction 
demobilization? . 

CONTAMINATIQN:: 

1) In 1983 through 1984, the Radiological Site Survey 3 investigated Mound soils for 
radionuclides. As part of this investigation, one surface sample was taken at PRS 64 and 
analyzed for plutonium-238 and thorium-232. Results of the analysis are shown in the table 
below: 

: Contaminant Maximum Concentration Guideline Criteria 
Detected 

Plutonium-238 5.94 pCi/g refJ 25 pCilg 
(in surface soil) (Mound ALARA in soil) 

Thorium-232 Less than 2 pCilg refJ 5 pCi/gref8 

(in surface soil) (in surface soil) 
NOTE: pC1 = p1cocunes, g- grams, ALARA -As Low As Reasonably Achievable 

2) In 1994, the OU5, Non-AOC Field Repoit 4 field screened the soil surface in the vicinity of 
PRS 64. The field screening found no elevated levels of radioactivity in the soils. Therefore, 
no samples were collected for laboratory analysis. 

The OU5, Non-AOC Field Report 4 also investigated volatile organic compo~ds (VOCs) in 
the vicinity of PRS 64 via a PETREX Soil Gas investigation. The PETREX investigation 
showed relatively high levels of petroleum, semi volatile and total aromatic hydrocarbons 
when compared to the surrounding soil areas. 

3) In 1996, the Soil Gas Confirmation Investigation 6 sampled the location ofPRS 64 (sample 
#7) for volatiles, semivolatiles, PCBs, pesticides, metals, radionuclides, and explosives. Soil 
boring refusal was encountered at 18 inches. Results of the investigation showed: 

All concentrations of volatile, semivolatile, PCBs, pesticides, metals, radio nuclides, and 
explosives in the soils were below their respective ALARA, regulatory, or 10-6 Risk 
Based Guideline Criteria.6

' 
7
' 

8 
. 

Page3 



READING ROOM REFERENCES; 

1) Operable Unit 9, Site Scoping Report: Volume 12- Site Summary Report, December 1994. 
(pages 5-7) 

2) Mound Plant Underground Storage Tank Program Plan and Regulatory Status Review, 
November 1992. (pages 8-9) 

3) OU9, Site Scoping Report: Volume 3- Radiological Site Survey, Final, June 1993. 
(pages 10-12) 

4) OU5, Operational Area Phase I Investigation, Non-AOC Field Report, Final, June 1995. 
(pages 13-20) 

7) Risk-Based Soil Guidelines, Final, Revision 3, December 1995. 

OTHER REFERENCES; 

5) Comments on History of Area Aiound Present Location of Building 19. (pages 21-23) 
6) Further Assessment, Soil Gas Confirmation Sampling, May 1996. (pages 24-34) 
8) Code of Federal Regulations, 40 CFR 192.12 and 40 CFR 192.43. 

PREPARED BY: 

Gerald F. Maul, Member ofEG&G Technical Staff 

Page3 



RECOMMENDATION: 

CONCURRENCE: 
DOEIMB: 

MOUND PLANT 
PRS64 

Arthur W. Kleinrath, Remedial Project Manager (date) 

USEPA: 
Timothy J. Fischer, Remedial Project Manager (date) 

OEPA: 
Brian K. Nickel, Project Manager (date) 

SUMMARY OF COMMENTS AND RESPONSES: 

Comment period from __________ to---------

D No comments were received during the comment period. 
0 Comment responses can be found on page of this package. 



REFERENCE MATERIAL 
PRS64 



Ooamlent Control No.----

Environmental Restoration Program 

OPERABLE UNIT 9 SITE SCOPING REPORT: 
VOLUME12-SITESUMMARVREPORT 

MOUND PLANT 
MIAMISBURG, OHIO 

December1994 

Final 

U.S. Department of Energy 
Ohio Field Office 

EG&G Mound Applied Technologies 

. - -- -- - - -- - -

Page 5 · 
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Table A.1. Comprehensive Tebulitlon of Potential Roloaso Sitos 

Description of History end Nature of Waste Handling 

Site Name 

Building 19 Uistoric Gasoline 
Tank (Tank. 2381 

llding 61 Area, Former 
Heavy Equipment Area 

E·8 E-9~ 
F-8 F-9 

rounds 

Historical 

Historical 

Potential tlazardous Subitani:ei 

Waste oil 

Plutonlum-238, Thorlum-23 and ·238, 
Polonium-210, Actinlum-22 , Aadium-226, 

Ceslum-13 

Ref 

3 

Hazardous Conditions and 
Incidents. 

Releases Medlli 

s 

No information 
on when tanks · 
were removed 

Suspected s 

s 4, 
12, 
18 

Analytes• 

No Data 

3, 4, 6, 6, 8 

Environmental Data 

Results 

SGSb 
Table 8.5 

Location 5221 

Table 8.9 
RSS" Location 0099, 
C0100, S05 , S0532, 
S0533, S 4, S0535, 

53~ 
lApp dix E In Ref. 61 

Ass• Locations 50233, 
S0234, S0235, S0236, 

S0237, 50240 
(Appendix E In Ref. 61 

Table 8.1 

R• 



1 • Soil Gas Survey - Freon 11, Freon 113, Trans-1,2-Dichloroethylene, Cis-1,2-Dichloroethylene, 1,1, 1-Trichloroethane, Perchloroethylene, Trichloroethylene. Toluene 
2. Gamma Spectroscopy· Thorium-228, -230, Cobalt-60, Cesium-137, Radium-224, -226, ·228, Americium-241, Actinium-227, Bismuth-207, 8ismuth-210m, Potassium-40 
3 - Target Anelyte list 
4 - Target Compound list (VOCI 
5 - Target Compound List ISVOC) 
6. Target Compound List (Pesticides/Polychlorinated Biphenyll 
7 • Oioxins/Furans 
8 - Extractable Petroleum Hydrocarbons IEPH)/Total Petroleum Hydrocarbons ITPH) 
9- Lithium 
10 • Nitrate/Nitrite 
11 • Chloride 
1 2 - Explosives 
13 • Plutonium-238 
14 • Plutonium-238, Thorium-232 
15 - Cobalt-60, Cesium-137, Radium-226, Americium-241 
16 · Tritium 1 

Reference List 

1. DOE 1986 "Phase 1: Installation Assessment Mound [DRAFT). • 
2. DOE 1992a "Remedial Investigation/Feasibility Study, Operable Unit 9, Site-Wide Work Plan !Finan. • 
3. DOE 1992c "Mound Plant Underground Storage Tank Program Plan & Regulatory Status Raviaw (final). • 
4. DOE 1993a "Site Scoping Report: Vol. 7 - Waste Management IF IN ALl. • 
5. EPA 1988a "Preliminary Review/VIsual Site Inspection for RCRA Facility Assessment of Mound Plant" 
6. DOE 1993d "Operable ,Unit 9, Site Scplng Report: Vol. 3 ·Radiological Site Survey (FINAL). • 
7. DOE 1993c "Operable Unit 3, Misc. Sites limited field Investigation Report." 
8. DOE 1992d "Reconnaissance Sampling Report Decontamination & Decommissioning Areas, OU6, (FINAL). • 
9. Fentiman 1990 "Characterization of Mound's Hazardous, Radioactive and Mixed Wastes. • 
10. DOE 1992f "Operable Unit 9, Site Scpolng Report: Vol. 9 • Spills and Response Actions IFINAL). • 
11. Styron and Meyer 1981"Poteble Water Standards Project: Final Report. • 
12. DOE 1993b "Reconnaissance Sampling Report- Soil Gas Survey & Geophysical Investigations, Mound Plant Main Hili and SM/PP Hili IFINALI. • 
13. DOE 1993d "Operable Unit 9, Site Scoping Report: Vol. 3 ·Radiological Site Survey !FINAL). • 
14. DOE 1991b "Main Hill Seeps, Operable Unit 2, On-Scene Coordinator Report for CERCLA Section 104 Remedial Action, West Powerhouse PCB Site." 
15. Halford 1990 "Results of South Pond Sampling. • 
16. DOE 1 993e "Operable Unit 4, Special Canal Sampling Report, Miami Erie Canal. • 
17. DOE 1990 "Preliminary Results of Reconnaissance Magnetic Survey of Mound Plant Areas 2, 6, 7, and c.• 
18. DOE 1992a "Remediallnvestigetion/Feasibility Study, Operable Unit 9, Site-Wide Work Plan (FINAL)." 
19. Rogers 1975 ·"Mound.Laboratory Environmental Plutonium Study, 1974. • 
20. DOE 1992h "Ground Water end Seep Water Quality Data Report Through First Quarter, FY92. • 
21. Dames and Moore 1976a, b "Potable Water Standards Project Mound Laboratory" and "Evaluation of the Buried Valley Aquifer Adjacent to Mound Laboratory.• 
22. DOE 19921 "Closure Report, Building 34- Aviation Fuel Storage Tank. • 
23. DOE 19921 "Closure Report, Building 51 - Waste Storage Tank. • 
24. DOE 1994 "Operable Unit 1. Remedial Investigation Report. • 
25. EG&G 1994 "Active Underground Storage Tank Plan. • 

Page 7 

A.l-37 



0 00 60 48332321 

ENVIRONl\iENT AL RESTORATION :PROGRAM 

MOUNDPLANT UNDERGROUND STORAGE TANK PROGRAM PLAN 
AND REGULATORY STATUS REVIEW 

MOUND PLANT 

MIAMISBURG, OHIO 

November 1992 

DEPARTMENT OF ENERGY 

·ALBUQUERQUE OPERATIONS OffiCE 

ENVIRONl\iENT AL RESTORATION PROGRAM 

EG&G MOUND APPLIED TECHNOLOGIES 

FINAL (REVISION 0) 
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2.3.26. Building 19. Historic Gasoline Tank !Tank 2381 

as a vehicle service and maintenance facility for the. Plant construction contractor (Kabot, 1992cl. 

Two gasoline pumps at the facility are visible in a historical drawing, and are believed to have been 

supplied by a UST. The number, volume, and construction of the tank(s) have not been determined, 

nor has documentation concerning closure of the tank(s) been found, although it is believed that the 

tank(s) has been removed. 

Because the historic gasoline tank(s) at Building 19 is thought to have been closed by removal, the 

existence of the tank(s) and any evidence of a release is subject to investigation by the ER Program 

(FFAl in Operable Unit 5. 

7 Building 36. Historic Gasoline Tanks !Tanks 239 and 2401 

struction drawing (circa 1948) indicates that a fueling facility existed at'th 

ing 36. The drawing shows four pumps supplied by two USTs. 

tanks have not been determined, nor has documentation 

the tanks been found, ough it is believed that the tanks have been rem 

Because the historic gasoline ta 

existence of the tanks and any evid e of a release is sub· t to investigation by the ER Program 

(FFA} in Operable Unit 5. 

2.3.28 SM Buildin 

is believed to have been constr 

d southeast of Buil · g 30 served the SM Building. This tank 
"· 

1,.5 feet by 8 feet, and of unknown 

es to the tank took place from 

1964 when it was taken out of service a when the sanitary sewer 

age disposal facility. Overflow of the alpha wastewate 

uted plutonium contamination to the tank and leach field. The 

lly included the removal of the tank, but the tank could not be located 

The tank may have been removed during an earlier construction proiP.r.t in the ' .ea (DOE, 

Mound Plant. ER Program 
Revi•ion 0 

Mound Plant UST Program Plan 
November 1992 

Page 9 
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ENVIRONMENTAL RESTORATION PROGRAM 

OPERABLE UNIT 9, SITE SCOPING REPORT: 

VOLUME 3 - RADIOLOGICAL SITE SURVEY 

MOUND PLANT 

MIAMISBURG, OHIO 

June 1993 

DEPARTMENT OF ENERGY 

ALBUQUERQUE FIELD OFFICE 

ENVIRONMENTAL RESTORATION PROGRAM 

EG&G MOUND APPUED TECHNOLOGIES 

FINAL 
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Map Coordinates MRCID Depth Pu-238 Thorlumb Tritium Co-4i0 Cs-137 ·Ra-226 Am-241 

Location• South West No. Mo-Yr Qnch) (pCifg) (pCifg) (pCifml) (pCI/g) (pCI/g) (pCI/g) (pCifg) 

5 2675 4010 5891 07-84 0 0.59c 

3860 2687 09-83 0 4.46 

S0527 3935 5890 07-84 0 b 

S0528 1875 7165 ()9.84 0 b 

·~~ 
S0529 1875 ()9.84 0.51 b ~..;~ 

S0530 1900 4225 0 0.41 b 
~~ 
~ 

~ .... " 
S0531 1900 4265 0 1.27 b ~~ 

~ 
S0532' 1905 4215 0 0.48 b '6-..._o 

S0533 1905 1.84 b 
~ 

80534 1910 10495 08-85 1.13 b 

80535 10494 08-85 0 b 

4290 7167 09-84 0 b 

1950 4315 2683 10-al 0 0.17 

1965 4265 10419 08-85 18 31.40 

·l 
10420 08·85 36 14.70 b 

80538 1975 4165 7165 09-84 0 5.94 b I .c 
CQ1()() 1975 4275 10421 08·85 18 32.40 b 

10422 08·85 36 17.70 b 

10423 08-85 54 12.40 b 

10424 08·85 72 10.10 b 

Page 12 



Document Control No. ___ _ 

Environmental Restoration Program 

OPERABLE UNIT 5 
OPERATIONAL AREA PHASE IINVESTIGATIOI\ 
NON-AOC FIELD REPORT 

MOUND PLANT 
MIAMISBURG, OHIO 

. VOLUME II • APPENDICES A-G 

June 1995 

Final (Revision 0) 

U.S. Department of Energy 
Ohio Field Office 

EG&G Mound Applied Technologies 
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FIDLER Data Mound Soil 
w 3: Screen Data 
~. ~ 
6· 6. 
::1 '"0 . APPENDlX D og 

r RADIOLOGICAL DATA (FIDLER SURVEY MOUND SOIL SCREENING FACILITY DATA) FOR NON-AOC POINTS 
w 

i 
FIDLER SURVEY DATA MOUND SOIL SCREENING FACILITY DATA 

FIDLER 
Contamination FIDLER Contamination FIDLER Readings Out 

SMPID Criteria CHI Readings CHI Criteria CH2 Readings CH2 Channel Plutonium -238 Thorium - 23 2 
Units: CPM Units: CPM Units: KCPM Units: KCPM Units: KCPM Units: pCi/g Units: pCi/g 
RESULTS RESULTS RESULTS RESULTS RESULTS RESULTS Note: RESULTS Note: 

~~ 157.3 65 8.45 4.0 NC L;. 85 b 0.9 a ~ 
12N16 ........., ~3 110 8.45 5.5 NC 9 a 0.7 ~ r 
12NI7 157.3--............ 60 8.45 3.5 NC WIPE c ....,.,. ollf'TI>E c 

12NI8 157.3 ~ 8.45 4.5 NC WIPE -~ WIPE c 
12N19 157.3 55 --........... 8.45 4.5 NC ~ a 0.5 a 
12N20 . 157.3 65 8~ 4.5 NC~ WIPE c WIPE c 
12N21 157.3 50 8.45 ............ ~ ~ tffC WIPE c WIPE c 
12N22 157.3 85 8.45 .:.-~ NC 16 a 1 a 

12N23 157.3 15 8~ 5.0 
._ 
~ WIPE c WIPE c 

12N24 157.3 40 ~ 8.45 3.5 NC ~ WIPB c WIPE c 

13NOI 253.5 ...,_ ~ 12.48 . 10.0 NC lr--....... a 1.1 a 

13N02 ~ 95 12.48 4.5 NC WIPE ~ WIPE c 

~ 130 110 6.5 4.5 NC WIPB c WMi.... c .. 
I13N25 '157.3 40 8.45 4.0 NC WIPE c WIPE -~ 

+ I 13N26 157.3 60 8.45 4.0 NC WIPB c WIPE c I 
.~1 253.5 100 12.48 7.0 NC WIPB c WIPE c .J 
· 14N02-......, ol.22.,2 80 5.59 4.5 NC WIPE c WIP~'C 

14N03 130-.............. 75 6.5 5.0 NC WIPE c ___..,. 1'\V'IPE c 
14N07 170.3 ~ 9.72 7.0 NC NR ..,.,.,. ~ NR 
14N08 170.3 150 -...... ~ 10.0 NC -~ NR 
14N09 170.3 145 9.12 .............._ 10.0 ~ NR NR 
14NJO 170.3 85 9.72 ~ NC NR NR 
14Nil 170.3 115 9.12 ..,....,. rrtro .......... ~ NR NR 
14NI2 170.3 130 fJiW"""" 8.0 NC 

..........____ 
ltiR NR 

14N13 157.3 100~ 8.45 s.s NC N~ NR 
14N15 157.3 ..,.,. r7tf 8.45 4.0 NC WIPE c-.........._ WIPE c 
14N25 ~ 85 8.45 7.0 NC 9 a ~ a 

jl~ 157.3 80 8.45 7.5 NC 8 0.7 -~ a 
.............. ,,"'\.., I C:'"l 'l •~o 8.45 9.0 NC 20 a 0.9 a ........... 

--- --. . 



APPENDIXD 
RADIOLOGICAL DATA (FIDLER SURVEY MOUND SOIL SCREENING FACILITY DATA) FOR NON-AOC POINTS 

FIDLER SURVEY DATA 
FIDLER 

Contamination FIDLER Contamination FIDLER Readings Out 
SMPID Criteria CHI Readings CHI Criteria CH2 Readings CH2 Channel 

Units: CPM Units: CPM Units: KCPM Units: KCPM Units: KCPM 
RESULTS RESULTS RESULTS RESULTS. 

NR- Not recorded 
NC - No sample/reading taken 
NA- Reading not taken; contamination criteria not exceeded. 
a - Mound Soil Screening Facility detection level not exceeded. 
b - Concentration at or above the Mound Soil Screening Facility detection level. 
c - Results of the wipe sample were less than 20 disintegrations per minute. 
CPM - Counts per mmutc 
KCPM - Counts per minute x 1000 
pCi/g - Picocuires per gram 

RESULTS 

+ 

MOUND SOIL SCREENING FACILITY OATA 

Plulonium - 238 Thorium - 232 
Units: (lCi/g_ Units: pCi/g 

RESULTS INote: RESULTS INote: . 
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Barge, Waggoner, Sumner and Cannon, Inc. 
January 19, 1996 

Comments on History of Area Around Present Location of Building 19 

Reference the following site drawing1 of the Mound Plant in its early stages: the present site of 
Building 19 (shown dashed) overlaps the former maintenance garage. Note the gas pump and 
underground tank callouts to the southeast of the former maintenance garage. 

1Drawing "General Plot Plan-Temporary Electric and Telephone", May 1947. 
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(_ Table 1.1 Soil Anafyte List 

Volatile Organic ComQounds 

Acetone 

Benzene 

Bromodichloromethane 

· Bromoform 

Bromo methane 

2-Butanone 

'Carbon Disulfide 

Carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

Semivolatile Organic ComQounds 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo( a)anthracene 

Benzo(a)pyrene 

Benzo{b )fluoranthene 

Benzo(g,h, i)perylene 

Benzo(k)fluoranthene 

bis(2-Chloroethoxy)methane 

bis(2-Chloroethyl)ether 

bis(2-Ethylhexyl)phthalate 

4-Bromophenyl-phenylether 

Butylbenzylphthalate 

Carbazole 

4-Chloroaniline 

4-Chloro-3-methylphenol 

2-Chloronaphthalene 

2-Chlorophenol 

4-Chlorophenyl-phenylether 

Pentachlorophenol 

Phenanthrene 

Phenol 

ER Program 
Revision 0 

Dibromochloromethane 

1 ,1-Dichloroethane 

1,2-Dichloroethane 

1,1-Dichloroethene 

1,2-Dichloroethene (total) 

1,2-Dichloropropane 

cis-1 ,3-Dichloropropene 

trans-1,3-Dichloropropene 

Ethylbenzene 

2-Hexanone 

Methylene Chloride 

Chrysene 

Oibenz(a,h)anthracene 

Oibenzofuran 

1 .2~Dichlorobenzene 

1 ,3-Dichlorobenzene 

1 ,4-Dichlorobenzene 

3,3-0ichlorobenzidine 

2,4-Dichlorophenol 

Diethylphthalate 

2,4-Dimethylphenol 

Dimethyphthalate 

Di-n-butylphthalate 

Di-n-octylphthalate 

4,6-Dinitro-2-methylphenol 

2,4-Dinitrophenol 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

Fluoranthene 

Fluorene 

Pyrene 

1,2,4-Trichlorobenzene 

Soil Gas Confirmation Sampling 
April 1996 

4-Methyi-2-Pentanone 

Styrene 

1,1,2,2-Tetrachloroethane 

Tetrachloroethene 

1,1,1-Trichloroethane 

1,1,2-Trichloroethane-

Trichloroethene 

Toluene 

Vinyl Acetate 

Vinyl Chloride 

Xylenes (total) 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

lndeno(1,2,3-cd}pyrene 

lsophorone 

2-Methylnaphthalene 

2-Methylphenol 

4-Methylphenol 

Naphthalene 

2-Nitroaniline 

3-Nitroaniline 

4_-Nitroaniline 

Nitrobenzene 

2-Nitrophenol 

4-Nitrophenol 

N-Nitroso-di-n-propylamine 

N-Nitroso-diphenylamine 

2,2-oxybis(1-Chloropropane) 

2,4,5-Trichlorobenzene 

2,4,6-Trichlorobenzene 

Sec Page 25 
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Table 1.1 Soil Analyte List (Continued) 

Pesticides/PCB's 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 
Aldrin 

Alpha-BHC 

Beta-BHC 

In organics 

Aluminum 

Antimony 

Arsenic 
Barium 

Beryllium 

Bismuth 

Cadmium 

Calcium 

Chromium 

Cobalt 

Radionuclides 

Americium-241 

Bismuth-207 

Bismuth-210 

Cesium-137 

Cobalt-60 

ER Program 
Revision 0 

Delta-BHC 

Gamma-BHC 
alpha-Chlordane 
gamma-Chlordane 

4,4'-DDD 
4,4'-DDE 

4,4'-DDT 

Dieldrin 

Endosulfan I 

Copper 
Cyanide 

Iron 

Lead 
Lithium 

. Magnesium 
Manganese 

Mercury 

Molybdenum 

Nickel 

Plutonium-238 

Plutonium-239/240 

Potassium-40 

Radium-226 
Thorium-228 

Soil Gas Confirmation Sampling 
April1996 

Endosulfan II 

Endosulfan sulfate 

Endrin 
Endrin aldehyde 

Endrin ketone 
Heptachlor 

Heptachlor epoxide 

Methoxychlor 

Toxaphene 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Nitrate/Nitrite 

Explosives (USATHAMA,PETN) 

Thorium-230 

Thorium-232 

Uranium-234 

Uranium-235 

Uranium-238 

Sec Page 2€ 



1.2. SAMPLE NUMBERING SCHEME 

The sample identification numbers were assigned by Mound to each location in the following format: 
XXX-AAA-######. For each location, the first three characters were SGC, identifying the sample as part 
of the soil gas confirmation study. The next three characters represented the area from which each 
sample was taken: 

A03=Area 3 
A07= Area 7 
A13 =Area 13 
A21 =Area 21 
A22= Area 22 
SOB = Area SOB 
AOJ ::: Area AOJ 
NAC = Non-AOC areas {Area of Concern) 
SAN = Sanitary area 

The final six digits were a sequential number·beginning with 000001. The samples related to this study 
begin with 000001 and end with 000102. Due to an error in surveying, samples 000099 and 000100 were 
taken from the wrong locations. The sites were resurveyed and the samples were taken again, renamed 
as 000101 and 000102. No other problems arose with the sample identification. 

1.3 SURVEYING 

Prior to this sampling event, surveying relocated each of the 100 sites based on coordinates from a 
previous soil gas sampling event. Surveyors from Barge, Waggoner, Sumner and Cannon, of 
Miamisburg, Ohio, completed the task, using a benchmark map of approximately 50 locations with state 
plane coordinates provided by EG&G. Each point was relocated with an accuracy of ±6 inches and 
identified with either a 3-foot stake with orange flagging tape and the sample identification number or a pin 
driven into the ground through orange flagging with the sample identification number written on the 
flagging. The surveyed sampling locations are shown on Figure 1.1. 

1.4 UTILITIES CLEARANCE/VARIANCES 

After surveying, all sites were checked for the presence of underground utilities by EG&G personnel. The 
requirement states that sample sites must be located five feet or more from utilities. Situations in which 
the 5-foot rule was not met were handled in one of three ways:. 1) relocations - sample sites were placed 
5 feet or more from utility markings and normal sampling procedures were followed; 2) hand-digging -
the VOC sample soil was collected using the core sampler, which was driven only to the depth necessary 
to collect the VOC sample, and the remaining soil was collected using a hand auger; or 3) variances to 
the 5-foot clearance requirement - some sites were located near visible utilities, so after safe clearance 
was established, normal sampling procedures were followed. Alternatively, some locations had 
underground utilities at relitivley deeper depths. At these locations, normal sampling procedures were 
followed except that digging/coring was limited to two feet instead of the established three feet. No utilities 
were damaged during the sampling event. · 

Some locations had no utility interference but still could not be sampled to three feet due to "refusal"--an 
inability to drive the sampler deeper. This usually indicates that bedrock or large gravel has been 
reached. In such cases, multiple shallow cores were taken. 

A complete list of sites with variances to the original soil gas sampling location or depth can be found in 
Table 1.2. 

1.5 SOIL SAMPLING METHODOLOGY 

Soil was collected at each location using either a van-mounted Geoprobe® rig equipped with a core 
sampler, an electric hammer equipped with a core sampler, or a hand auger .. Th~ device chosen 
depended upon the particulars of the location. Acetate liners were used in the Geciprobe® core barrel and 
the hand-held core sampler. The liners were cut open with utility knives, using a new blade at each site. 

ER Program 
Revision 0 
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The first six inches of the core, designated for radionuclide analysis, were removed using a clean, 
stainless steel scoop and placed in a clean stainless steel bowl to be homogenized. Soil was cut from 
between the 6-inch and 1-1/2 foot depth and placed directly into jars appropriate for volatile organic 
compound (VOC) analysis, leaving as little headspace as possible. The remaining soil was then placed 
into another clean stainless steel bowl. If necessary to obtain sufficient sample volume, another core was 
taken, and the above process was repeated. When enough soil was collected to fill all the sample jars, 
the contents of both bowls were individually homogenized·and used to fill their respective containers. The 
jars were labeled prior to being filled. Each sample was then secured with a custody seal, sealed in a 
plastic bag and stored in a refrigerator in Building 19. Radiological samples were delivered to the Mound 
Environmental Laboratory for screening. Several duplicate radiological samples were collected and set 
aside for later analysis by the Mound wet chemistry laboratory. After screening clearance was obtained 
from the Mound Environmental Laboratory, the samples were sealed in coolers and shipped to off-site 
contract laboratories for analysis. The contract laboratory for radionuclide analysis was Quanterra 
Environmental Services in Richland, Washington. All other analyses were completed by Roy F. Weston, 
Incorporated Laboratory in Lionville, Pennsylvania. 
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Table 1.2. Variance From 3-Foot Sampling Depth Specification 

Location 

SGC-NAC-000001 

SGC-NAC-000002 

SGC-NAC-000003 

$GC-NAC·000004 

SGC-NAC-000005 

SGC-NAC-000006 

SGC-NAC-000007 

SGC-NAC-000008 

SGC-NAC-00001 0 

SGC-NAC-000012 

SGC-SAN-000018 

SGC-NAC-000029 

SGC-A61-000043 

SGC-A61-000047 

SGC-A61-000048 

SGC-A61-000049 

SGC-A61-000051 

SGC-A61-000052 

SGC-A61-000053 

SGC-A 13-000056 

SGC-A13-000058 

SGC-A 13-000060 

SGC-AOJ-000064 

SGC-AOJ-000066 

SGC-AOJ-000067 

SGC-AOJ-000069 

SGC-A03-000080 

SGC-A03-000081 

SGC-A03-000082 

SGC-A03-000083 

SGC-A03-000087 

SGC-A21-000088 

SGC-A21-000090 

SGC-SDB-000097 

SGC-SDB-000098 

SGC-SDB-0001 01 

SGC-SDB-0001 02 

ER Program 
Revision 0 

Description of Variance 

Core sampler hit refusal at 2 feet. 

Relocated due to utilities. 

Core sampler hit· refusal at 2 feet. 

Core sampler hit refusal at 18 inches. 

Drilled to 1 foot, hand-augered rest due to utilities. 

Drilled to 1 foot, hand-augered rest due to utilities. 

Core sampler hit refusal at 18 inches. 

Drilled to 2 feet due to utilities. 

Drilled to 1 foot; hand-augered rest due to utilities; flag against 
building, so sample taken 6 feet from flag. 

Drilled to 2 feet due to utilities. 

Core sampler hit refusal at 2 feet; relocated from inside clarifier. 

Core sampler hit refusal at 18 inches. 

Sampled 1 foot from flag. 

Drilled to 2 feet due to utilities. 

Drilled to 2 feet due to utilities. 

Relocated due to utilities. 

Core sampler hit refusal at 18 inches. 

Relocated due to utilities; core sampler hit refusal at 18 inches. 

Core sampler hit refusal at 2 feet. 

Core sampler hit refusal at 18 inches 

Drilled to 1 foot, hand-augered rest due to utilities. 

Core sampler hit refusal at 1 foot. 

Core sampler hit refusal at 2 - 3 inches. 

Core sampler hit refusal at 4 inches. 

Core sampler hit refusal at 6 inches. 

Core sampler hit refusal at 2 feet. 

Core sampler hit refusal at 20 inches 

Drilled to 2 feet due to utilities. 

Drilled to 1 foot, hand-augered rest due to utilities. 

Sampled 25 feet from original location due to storm sewer; core 
sampler hit refusal at 18 inches. 

Core sampler hit refusal at 2 feet. 

Core sampler hit refusal at 18 inches. 

Core sampler hit refusal at 20 inches. 

Relocated due to utilities. 

Relocated from inside a building. 

Relocation of SGC-SDB-000099; first location surveyed incorrectly. 

Relocation of SGC-SDB-000100; first location surveyed incorrectly. 

Soil Gas Confirmation Sampling 
April 1996 Section Page 29 
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The following tables contain the Soil Gas Confirmation Sampling results. 
Sampling was performed for the following categories of contaminants: 

Volatiles 
Semivolatiles 
PCB sf pesticides 
Metals 
Radio nuclides 
Explosives 

If no results are given for the contaminant categories listed above, then no 
detects were found for that category of contaminants. 
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"0 
Q) 
(0 
(1) 

w ..... 

ANALYTE 

VOLA TILES lpg/Kgl 

Acetone 

1,2-0ichloroethene (totall 

2-Butanone 

Benzene 

Carbon Disulfide 

Chloroform 

Chloromethane 

Ethylbenzene 

Methylene Chloride 

Tetrachloroethane 

Toluene 

Trichloroethane 

Xylene (totall 

:R Program 
'evlsion 0 

Table A.1. Soil Gas Confirmation Detected Volatile Organic Compounds 

SGC 
NAC 

000003 

SGC 
NAC 

000004 

Soil Gas Confirmation Sampling 
April 1996 

SGC SGC 
NAC NAC 

000006 000007 

8 

7 

Background 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

10"8 

Construction 
Worker 

Guidelines 

105000000 

21500000 

46500000 

8900 

1400000 

NA 

NA 

480 

NA 

10500000 

1250000 

41000 

2160000000 

Appendix A 
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A.4. Soil Gas Confirmation Detected TAL lnorganlcs (cont.) 

SGC SGC SGC 
10'8 

ANALYTE NAC NAC NAC Background 
Construction 

000007 000011 000012 Worker 
Guidelines 

INORGANICS tmg/kgl 

Aluminum 10200 2820 13100 19000 NA 

Antimony 0.27 B 0.91 NA 425 

Arsenic 1.9 B 3.2 BJ 8.6 320 

Barium 26.2 B 180 75000 

Beryllium 0.28 8 0.34 1.3 0.7 

Bismuth NA NA 

Cadmium 0.33 B 0.22 B 6 B 2.1 1050 

Calcium 83900 13000 5940 90800 J 310000 NA 

Chromium 14.3 5.7 20.3 11.9 17.3 20 1050000 

Cobalt 11 B 3.3 B 13 12.7 J 19 NA 

Copper 16.2 13. 19.2 17.4 21.3 J 26 NA 

Cyanide NO 2.1400 

Iron 23000 7660 17300 27900 35000 NA 

Lead 7.2 6.9 16.6 J 48 NA 

lithium 3.2 8 8.2 B B 27.3 26 NA 

Magnesium 21600 47900 12300 J 40000 NA 

Manganese 493 256 728 908 1400 135000 

Mercury NC 320 

Molybdenum 0.63 B 1. B 2.3 B 1.3 B 27 NA 

Nickel 22.6 8.1 16.6 26.4 32 21600 

Potassium 1590 463 794 B 1900 NA 

Selenium NA NA 

Silver 1700 5500000 

Sodium 246 8 341 B 1010 .B 288 B 240 NA 

Thallium 460 NA 

Tin B 1.6 B 20 NA 

Vanadium 14.2 7.4 19.2 22.4 25 7500 
'"0 

~ Zinc 53.8 36.6 299 69.9 68.5 140 320000 
(I) 
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A 

ANALYTE 

GENERAL ANAL YTES 

%Solids 1%1 

Nitrate/Nitrite IMG·N/KGI 

ANALYTE 

GENERAL ANAL YTES 

%Solids 1%1 

Nitrate/Nitrite IMG·N/KGI 

ANALYTE 

GENERAL ANAL VTES 

%Solids (%1 

Nitrate/Nitrite IMG·N/KGI 

f' 0 rogram 
:mO 

SGC 

83.9 

2.0 

SGC 
NAC 

000007 

83.9 

1.6 

6.5 

Table A.5. 

SGC 
NAC 

000002 

SGC 
NAC 

000008 

SGC 
NAC 

000014 

Soli Gas Confirmation Detected Nitrate-Nitrite 

78.9 

2.2 

74.0 

Soil Gas Conf; 

A~ 

SGC 
NAC 

000005 

2.1 

SGC 
NAC 

000010 

72.8 

2.2 

'ltion Sampling 
J96 

.6 

10'8 

Background 
Construction 

Worker 
Guidelines 

NA NA 

4.8 26 NA 

10'8 

Background 
Construction 

Worker 
Guidelines 

NA NA 

26 NA 

10'8 

Background 
Construction 

·Worker 
Guidelines 

NA NA 

26 NA 

SGC 
10'8 

NAC Background Construction 
Worker 000024 

Guidelines 

NA NA 

2.2 26 NA 

AppP 



"U 
OJ 

10 
CD 
w 

ANALYTE 

Americium-241 

Bismuth-207 

Bismuth-21 0 

Cesium-137 

Cobalt-60 

Plutonium·238 

Plutonium-239/240 

Potassium-40 

Radium-226 

Thorium-228· 

Thorium-230 

Thorium-232 

Uranium-234 

Uranium-235 

Uranium-238 

:R Program 
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21.7 

1.03 

1.52 

0.374 

0.0974 

2.35 

Table A.6. Soil Gas Confirmation Detected Radlonuclide 

SGC 
NAC 

000007 

0.537 

10.8 

.582 

1.17 

0.934 0.551 

0.0400 0.0349 

0.512 0.918 0.913 0.574 

Soil Gas Confirmation Sampling 

'•. 

10'1 

Background 
Construction 

Worker 
Guidelines 

NO 4.95 

NO 0.175 

NO NA 

0.42 0.46 

NC 0.1 

0.13 6.5 

0.18 5.5 

37 NA 

2 0.14 

1.5 0.85 

1.9 44 

1.4 50 

1.1 37.6 

0.11 3.35 

1.2 11 
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June 2003 

The Mound Core Team 
P.O. Box 66 
Miamisburg, Ohio 45343-0066 

Mr. Daniel Bird, AICP 
Planning Manager 
Miamisburg Mound Community Improvement Corporation 
720 Mound Road 
COS Bldg. 4221 
Miamisburg, Ohio 45342-6714 

Dear Mr. Bird: 

The Core Team, consisting of the U.S. Department of Energy Closure Project (DOE-MCP), U.S. 
Environmental Protection Agency (USEPA), and the Ohio Environmental Protection Agency 
(OEPA), appreciates your comments on the PRS 417 Public Review Draft Package. Attached 
are our responses. 

Should the response to comments require additional detail, please contact Paul Lucas at (937) 
847-8350 extension 314 and we will gladly arrange a meeting or telephone conference. 

Sincerely, 

DOE/MCP: 

USEPA: 

OEPA: 

P~l J Remedial Project Manager 

David P. Se~ial Project Manager date 



Response to Public Comments. 
fromMMCIC 

on PRS 417 Public Review Draft Package 
March 2003 

Comment 1. From our review of the PRS 417 Public Review Draft, MMCIC 
understands that this PRS was binned for further review in 1998 based on leaching 
potential of historic soil sample results of TCE (trichloroethylene). We understand that 
subsequent sampling was performed and confirmed that the levels of TCE were below 
the more stringent of the Risk-Based Guideline Values or the Hazard Index values. 
Although four downgradient wells will continue to be monitored for TCE, MMCIC 
understands that PRS 417 does not appear to be a source of the TCE and further 
investigation of this PRS is not required. 

Response 1. Thank you for your review and comment. Your interpretation of the 
information presented in the PRS 417 Package, Public Review Draft dated March 2003 
is accurate. 

1 of.1 



iiJ 
Environmental 
Restoration 
Program 

MIAMISBURG CLOSURE PROJECT 
POTENTIAL RELEASE 

SITE PACKAGE 
Notice of Public Review Period 

The following Potential Release Site (PRS) package is available for public review 
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Addendum 1 to PRS 417 Package 

PRS HISTORY: 

Potential Release Site (PRS) 417 is located on the western boundary of the site as 
shown on Figure 1 and was binned Further Assessment (FA) by the Core Team on 6 
August 1998. PRS 417 was identified based on the leaching potential of historic soil 
sample results of TCE (trichloroethylene) at depths to 15-20 feet below ground surface. 

FURTHER ASSESSMENT ACTIVITY: 

PRS 417 sampling was grouped with PRSs 41 and 64 due to their proximity to each 
other. This addendum applies to PRS 417 only. The potential contaminant of concern 
(COC) was TCE via VOC (volatile organic compound) analysis. TCE has been detected 
in four groundwater monitoring wells downgradient from PRS 417 (Figure 2). TCE 
detections have been trending downward as shown on Figures (3-6) and results for all 
four wells are currently below the maximum contamination level (MCL) for TCE. 

Further Assessment sampling was completed in November 2002 per the Sampling and 
Analysis Plan (SAP)1 approved by the Core Team. 

All 55 soil samples, six duplicate samples, and one groundwater sample were analyzed 
for VOCs. The FA sample locations are presented in Figure 7. The FA Data Reporf 
presents a full account of soil and groundwater sampling activities and sample results. 

Further Assessment results confirmed that TCE, and all other VOCs analyzed, are 
significantly below the more stringent of the 1 o-6 Risk-Based Guideline Values (RBGVs) 
or Hazard Index of one values. 

Detection limits for all analytes were significantly below the more restrictive of the 10-6 
RBGVs or Hazard Index of one values. The only detections were for TCE, 1 ,2-
dichloroethene, and methylene chloride. TCE and 1 ,2-dichloroethene detections (Table 
1) were found to not have the potential to leach to groundwater at unacceptable levels. 
Methylene chloride detections were not assessed for leachability because the analyte 
was found in all of the lab blanks analyzed. 

Table 1: VOC Detections (ug/kg) 

Analyte Maximum Result Soil Screening Screening Level* 
Level 

TCE 180 180 5,090 
1 ,2-dichloroethene 130 730 2,130,000 

* more restrictive of 1 O.s RBGV or Hazard Index of one value 

Public Review Draft 1 of 10 



Addendum 1 to PRS 417 Package 

FIGURES: 

Figure 1: Location of PRS 41/64/417 
Figure 2: Location of Wells 
Figures 3-6: TCE Trend Results 
Figure 7: PRS 417 Sample Locations 

REFERENCES: 

1) PRS 41/64/417 Sampling and Analysis Plan, Final, November 2002 
2) PRS 41/64/417 Data Report, Rev. 0, December 2002 

PREPARED BY: 

Gary Miller, CH2MHill, ER Technical Staff 
Karen M. Arthur, CH2MHill, ER QA 

Public Review Draft 2 of 10 
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Figure 3: TCE and PCE in Monitoring Well 0386 
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Figure 4: TCE and PCE in Monitoring Well 0387 
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Figure 5: TCE and PCE in Monitoring Well 0389 
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Figure 6: TCE and PCE in Monitoring Well 0392 
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Addendum 1 to PRS 417 Package 

MIAMISBURG CLOSURE PROJECT 
PRS417 

RECOMMENDATION: 

Potential Release Site (PRS) 417 is located on the western boundary of the site (Figure 
1) and was binned Further As::sessment by the Core Team on 6 August 1998. PRS 417 
was identified based on the leaching potential of historic soil sample results of TCE 
(trichloroethylene) ·at depths to 15-20 feet below ·ground surface. Although not 
apparently connected to PRS 417, ongoing monitoring fer TCE at four downgradient 
wells will continue. to confirm that levels of TCE remain below the MCL. 

Further Assessment was performed and confirmed that the levers of TCE, and all other 
VOCs (volatile organic compounds) analyzed, are below the more stringent of the 1a6 
Risk-Based Guideline Value~ (RBGV) or Hazard Index of one values. 

Further, the only resulta above detection limits were for TCE, 1,2-dichloroethene, and 
methylene chloride. iCE and 1,2-dlchloroethene detections were found to not have the 
potential to leach to groundwater at unacceptable levels. Methyl~ne chloride detections 
were not assessed for leachability because the analyte was found in all of the lab blanks 
analyzed. 

Therefore, the Core Team recommends No Further Assessment for PRS 417. 

A PRS Package with an NFA re~mmendation signed by the Core Team will be placed 
in the Public Reading Room for a 30...c:fay review period. Upon closure ot the public 
review comments, if any, the PRS Package will be issued as a final document and 
made available in the Public Reading Room. 

CONCURRENCE: 

DOEIMCP: 

USEPA: 
David P. Seely, Re (elate) 

OEPA: /{. A:/J/ 
Brian K. Nickel, Project Manager 

Public Review Draft 10 of 10 
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PRS 417 

PRSIDSTORY: 

PRS 417 is identified as a localized region of Volatile Organic Compound (VOC) 
contaminated soils located just west ofBuilding 19. This PRS was identified as a result of 
a Limited Field Investigation study conducted in the summer of 19971

. 

CONTAMINATION: 

Several Soil Gas Surveys have been conducted at the Mound Plant for the purpose of site 
characterization. 

In 1997, a very large scale reconnaissance survey utilizing a geoprobe identified very 
localized elevated concentrations of TCE in the soil gas just southwest of Building 19. 
Field results indicated TCE concentrations in excess of300 parts per billion (ppb) 
volume/volume (v/v), and laboratory analysis indicated TCE concentrations in excess of 
880 ug/kg in these soils. See Reference 1, especially Appendices A and B. 

Mound Plant soil screening guidance equations2 indicate that the TCE contaminated soils 
associated with PRS 417 may serve as a source of leachate to the Buried Valley Aquifer 
(BV A) at dissolved concentrations in excess of 5 ppb (MCL ). Ohio EPA studies suggest 
that given the laboratory verified bulk soil TCE concentration of 880 uglkg, it is 
theoretically possible to achieve TCE concentrations of about 80 ppb at the edge of the 
BV A See Reference 1, Appendices C and D. 



REFERENCES: 

1) Limited Field Investigation (LFI) Volatile Organic Compounds In Monitoring Wells, 
Mound Plant, Miamisburg, Ohio, November 1998. 

2) Potential Release Site Packages Reading and Understanding, Volume II (Preliminary), 
Appendix 04, August 7, 1996. 

PREPARED BY: 

Mark Gilliat, Member of Babcock & Wilcox of Ohio Technical Staff 
Joseph Geneczko, Member ofBabcock &Wilcox of Ohio Technical Staff 
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PRS 417 

Soil Contamination- High Soil Gas Near Well 0312 

RECOMMENDATION: 

CONCURRENCE: 
DOE/ME!\.1P: 

Arthur W. Kleinrath, Remedial Project Manager (date) 

USEPA: 
Timothy J. Fischer, Remedial Project Manager (date) 

OEPA: 
Brian K. Nickel, Project Manager (date) 

SUMMARY OF COMMENTS AND RESPONSES: 

Comment period from--------- to----------

D 

D 

No comments were received during the comment period. 

Comment responses can be found on page ___ of this package. 
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1.0 INTRODUCTION 

The Mound Plant was placed on the National Priorities List (NPL) in I989 because of 
volatile organic compounds (VOCs) contaminating the groundwater in the Buried Valley 
Aquifer (BVA). Since then, remedial investigations/feasibility studies (RI/FS) and 
remedial actions have focused on groundwater at Operable Unit I. A Record of Decision 
(ROD) was signed for Operable Unit I, and remediation is in progress. 

Over IOO groundwater monitoring wells were installed as part ofthe RifFS. The 
monitoring network included wells installed near Operable Unit I. The network also 
includes wells installed on and around the Mound Plant with the objective of 
characterizing the site hydrogeology. These wells have been sampled and VOCs have been 
detected at some of the wells located away from Operable Unit I. The Department of 
Energy (DOE) completed a Limited Field Investigation (LFI) to investigate the nature and 
extent of elevated levels of volatile organic compounds· (VOCs) in four groundwater 
monitoring wells. 

1.1 Objectives 

The LFI was conceived with three objectives: 

a. Identify VOC concentration trends or patterns in soil gas in the study area. 

b. Identify VOC concentration trends or patterns in groundwater within the study 
area. 

c. Determine if previously known or unknown potential release sites (PRS) were 
contributing to trends or patterns. 

1.2 Area of Investigation 

Several Mound groundwater monitoring wells outside of the OU 1 area have shown 
consistently elevated levels of trichloroethane (TCE). The wells include monitoring wells 
0312, 0315, 0386 and 0389. Figure 1 shows the location of these Mound monitoring 
wells. Monitoring well 0312 is a "hybrid" well in that it is screened across the soil-bedrock 
interface. The remaining wells are completed in the Buried Valley Aquifer (BVA). 

DOE Mound Plant 
u:lfi.wpd 
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Sampling and analysis results for well 0312 have been consistently above the 40 CFR 141 
Maximum Contaminant Level (MCL) of5 parts per billion (ppb) for trichloroethane, with 
levels in the 20-50 ppb range. The results for the other wells have included TCE 
concentrations at or slightly above the MCL. The TCE concentrations with time are 
shown for each well in Figures 2 through 5. 

DOE Mound Plant 
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1.3 Previous Investigations 

Soil gas surveys conducted at the Mound Facility in 1987 indicated elevated levels of 
VOCs in the soils adjacent to Building 19 (DOE, 1989). As a result, in 1989, monitoring 
well 0312 was installed to the west ofBuilding 19. Additional soil gas surveys were 
conducted at the Mound Facility in 1992 and 1994. The 1992 survey was designed as a 
reconnaissance survey with the objective of providing data to enhance the planning of 
future site characterization (DOE, 1992). Two surveys were conducted in 1994. The first 
survey was site specific in that samples were collected from areas surrounding or near 
several buildings: Paint Shop, M, WD, DS, G and GW (DOE, 1994a). The second survey 

·utilized the "Petrex" soil sampling methodology. Petrex samples are small canisters with 
an activated charcoal absorption element. The canisters are installed 18" below the 
surface with the charcoal element exposed to the soil gas for a specified time period 
(DOE, 1995). The 1992 and the first 1994 survey involved collection of shallow 
(generally less than 5 feet) soil gas samples, while the second 1994 survey sampled soil gas 
throughout the vertical soil profile. The results of all surveys indicated the occurrence of 
many low concentration detections located across much ofthe site with a limited number 
oflocations showing relatively elevated (greater than 1,000 ppb v/v)VOC soil gas 
concentrations. Of particular interest to the current investigation are the 1992 soil gas 
survey results showing slightly elevated ( 66 ppb v/v) TCE concentrations adjacent to 
Building 19. 

1.4 Investigation Plan 

Technical experts devised an investigation plan consisting of: 

a. Review of historical information including aerial photographs and the history of 
waste management at the Mound Plant. 

b. Review of existing groundwater hydraulic (flow) data for the monitoring wells of 
interest. 

c. Complete sampling and analysis using direct push technology (DPT) and real 
time sampling analysis. 

This LFI Report describes the results of those investigations. 

DOE Mound Plant 
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2.0 RESULTS 

2.1 Historical Review 

A historical review of waste management activities at the Mound Plant did not reveal any 
documented treatment of storage or disposal activities with the exception of activities at 
OU 1 involving VOCs near the area of investigation (DOE, 1993). Historical aerial 
photographs were used to identify suspect areas within the area of investigation. The 
photographs spanned the time period from 1949 through 1985. Additionally, the Operable 
Unit 9, Site Seeping Report Volume 6, Photo History Report was reviewed. These 
suspect areas are: 

Area 1 Identified on a 1949 aerial photograph (unpublished, scale 1" = 200') as a 
drainage ditch from the top of the main hill. This ditch could have captured and 
carried contaminants from the main hill, if any were present. There is no 
documented history of discharge of contaminants into the ditch. 

Area 2 This area was identified on the 1959 photograph (scale 1" = 800') as fill 
material and later on the 1965 photograph it appeared that drums were staged 
at this location. 

Area 3 The 1965 photograph (unpublished, no scale) indicated the presence of drums 
being stored at this location. 

Area 4 The 1968 aerial photograph (scale 1" = 1000') showed drums staged along the 
north side ofBuilding 67. 

Area 5 A vehicle tum around area was identified on the 1959 photograph (scale 1" = 

800'). There is no documentation of waste treatment, storage or disposal at the 
turnaround. 

Area 6 The 1973 photograph (scale 1" = 1000') showed potential cargo boxes along 
the railroad spur. There is no documentation of VOCs in the cargo boxes. 

Area 7 The 1973 photograph (scale 1" = 1000') revealed the presence of possible 
drum storage in this area to the northwest of the present day large retention 
basin. 

Area8 Operable Unit 5, Area 3 Petrex soil gas study detected elevated halogenated 
hydrocarbons. 

The historical review did not find written documentation to confirm or refute treatment, 
storage or disposal of VOCs at the locations indicated by the photographic record. The 
suspect areas are shown in Figure 6. 
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A review of the current Potential Release Site (PRS) map indicates several PRSs lie within 
the area encompassing the suspect areas. None of the PRSs coincides directly with an 
identified suspect area. These PRSs do not involve contamination associated with 
halogenated organic compounds. 

2.2 Field Sampling and Analysis 

A 50 foot by 50 foot sampling grid was designed that allowed efficient coverage of the 
large sample area at a frequency that would allow trends in soil and groundwater 
contamination to become apparent. Figure 6 shows the grid layout superimposed over the 
study area. 

Sampling involved utilizing a van-mounted hydraulically driven Geoprobe™ Model M 
sampling probe. It uses DPT to force a sampling probe into the ground. The van was also 
equipped with a gas chromatograph allowing for immediate VOC analysis of soil gas and 
groundwater samples. At each sampling location, in-situ soil gas samples were collected at 
five foot intervals until groundwater was encountered. Once groundwater was 
encountered, groundwater samples were collected every five feet until bedrock was 
encountered. Results ofthe onsite analysis of soil gas and groundwater VOC 
concentrations were plotted on the sampling grid to identify contamination trends and help 
identify areas requiring more detailed sampling. 
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2.2.1 Field Results 

The results of the field sampling are shown in Appendix A. Figure 7 shows the 
spatial distribution ofthe highest VOC concentration soil gas sample and 
groundwater sample detected at each sampling location Figures 8 and 9 show the 
distribution of TCE soil gas and 1, 1,1-Trichloroethane (TCA) soil gas detections 
greater than 5 ppb respectively. Bulk soil confirmation samples were collected and 
analyzed to verify the field results. The bulk soil results for TCE are shown in 
Appendix B. 

Examination of the data indicate that there is no discemable trend in soil gas or 
groundwater VOC concentrations. A large proportion ofthe sampling locations 
showed either non detectable quantities ofVOCs in both soil gas and groundwater 
or extremely low levels. The field results indicate that the only trend or pattern 
observed are in the form of the isolated VOC hotspot found near monitoring well 
0312. As a result, the remainder of this report will focus on the region around well 
0312. 
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3.0 DISCUSSION OF AREA NEAR MONITORING WELL 0312 

3.1 Geology 

Well 0312 is located just beyond the plant boundary to the west of Building 19. Well 0312 
was installed in late 1989. The well is a four inch diameter stainless steel well screened 
across the vadose zone-bedrock interface. Figure I 0 shows the geologic log associated 
with well 0312. The lithologic sequence consists of sandy clays in the upper 15 feet 
grading to an approximately 8 foot thick section of clayey sandy gravel overlying greenish
grey shale bedrock. The bedrock surface slopes fairly steeply in the vicinity of the well 
with elevation rising rapidly to the northeast and dropping quickly to the southwest (see 
Figure 11). The well is screened considerably above the BVA water table elevation and 
therefore is not in direct hydraulic connection with BVA groundwater. 

3.2 Groundwater Data 

An analysis of historical groundwater levels in monitoring well 0312 reveals that the well 
consistently holds water at an elevation of approximately 700 feet (Figure 12). This data 
seems to contradict water level monitoring data from other Mound wells, which indicates 
seasonal fluctuations of groundwater. The water level data indicates that well 0312 may 
simply act as a "sump" pit, intercepting and collecting water moving down slope along the 
soil-bedrock interface with subsequent transfer out of the well into the fractured bedrock. 
Although not verified by field results, the inflow to the well most likely represents a small 
flux of water associated with unsaturated flow along the soil-bedrock interface. The rate 
of inflow into the well appears to meet the rate of outflow as evidenced by the relatively 
constant water elevation of 700 ft. If the well was actually in contact with a saturated 
portion of the bedrock it would be anticipated that the water levels would vary 
considerably more than is seen in the data. The variation would reflect the periodic 
response of the water table to precipitation recharge events. 

The following field data lends indirect evidence in support ofthe above hypothesis: 

a. Falling head tests previously conducted to detennine hydraulic characteristics of 
the bedrock flow system indicate that wells screened in the upper portion of the 
fracture carapace are able to sustain water inflow rates less than 1 gallon per 
minute (gpm) (DOE, 1994b). The likelihood of a low inflow rate, controlled by the 
hydraulic conductivity of the rock, is consistent with the concept that well 0312 
may act as a sump, intercepting water across the soil/bedrock interface and 
subsequently transferring water out through the fracture zone (i.e. inflow rate 
approximately equal to the outflow rate). 

DOE Mound Plant 
u:lfi.wpd 

LFI Report- VOCs in Monitoring Wells 
November, 1998 Page 16 



i 

DOE Mound Plant 
u:lfi.wpd 

14111• __ ...., ............... -

Figure 10- Geologic Log ofWell 0312 

LFI Report- VOCs in Monitoring Wells 
November, 1998 

Page 17 



760.0 

750.0 

740.0 

730.0 

,....----, 720.0 __..__.., 
........-
1.....---..J 

s;:=: 710.0 
0 __..__.., 

700.0 t:::j 
:::::>-
Q.) 

690.0 
LJ._J 

680.0 

670.0 

660.0 

650.0 
0.0 

DOE Mound Plant 
u:lfi.wpd 

w 

65.9 

Vadose Zone 

Bedrock 

131.7 197.6 263.5 329.3 395.2 

Distance [ ftJ 

Figure ll - Cross Section 

· LFI Report· VOCs in Monitoring Wells 
November, 1998 

461.1 526.9 

760.0 

E 750.0 

740.0 

7.30.0 

720.0 

710.0 

700.0 

690.0 

680.0 

670.0 

660.0 

650.0 
592.8 

Page 18 



~ 
"'& 

-<!. v :c,.. 
'..Q 

<./. v "/. '..Q 0 v 
".-::<9. 
~ v 

"'.9 -<!. ? 
:¢_.. 

';9? 

~ ,...';9 
0 ? 

o,..\9 
<./. ? 
~, 

';9 
-<!. ? :c,.. 

';9 
<./. ? 
"/';9 

0 ? 
"t:.9 
~? 

"'.9 
-<!. U> 

:.0_.. 

c ';9 
Ill <./. i.T - "/';9 CD 

0 i.T 

""'.9 
<./. i.T 
~, 

'.2 
"1. v 

:.0_.. 
. '.9v 
v'-' 

v'& 
0 v 

""'& 
<./. v 
~, 

\9 
"1. \S 

:.0_.. 
\9 

<./. \S 
"/\9 

0 \S 
C' 
... \9 

<./. \S 
~, 

'..Q 
-'7. 0' 

:.0_.. 

'196' 

DOE Mound Plant 
u lti wpd 

(j) (j) 
<D <D 
<.n 0> 

Water Elevation in Monitoring Well 0312 

(j) (j) (j) ......, ......, 
<D <D <D 0 0 ......, 00- <D· 0-· ..... 

Figure ! 2 -Water in Well 0312 

LFI R~port - VOCs tn Monitoring Wdls 
Non::mh~r. l ')<)R 

......, 
0 
rv 

......, ......, ......, 
0 0 0 
(.,.) .f>. <.n 

-+- E!evat1on lviSL 

Pa!!t! I') 



b. During the geoprobe field study, a 2 inch continuous soil core sample was 
collected near 0312. It was noted that the soil at the bedrock interface was quite 
moist relative to the sediments in the upper portion of the sequence. This 
information supports the concept that the soil/bedrock interface collects and 
transfers water down slope. 

c. Seep 601 data indicates a continual source of water uphill from well 0312. Figure 
13 shows seep discharge in gallons per minute throughout the year. The seep flows 
year round even during extended periods of little or no precipitation. The continual 
water source has been speculated to represent leakage from pressurized 
underground water utility lines. 

Appendix E contains a hypothetical determination of potential water flux into well 0312 
utilizing estimated hydraulic parameters for the soil. The calculation shows it is reasonable 
to conclude the well may be receiving continual inflow from the overlying unsaturated 
interface. 

Vertical infiltration of water through the vadose from precipitation and precipitation 
runoff is also a likely source of recharge to well 0312. A study was conducted to 
determine the spatial relationship ofthe fluid potential in the vicinity ofwell 0312. Fluid 
potential is an important measure of the energy status of soil water, and spatial differences 
in potential indicate direction of soil-water movement (Stephens, 1996). Three 
tensiometers were installed at depths of24, 36 and 60 inches below the surface. The 
tensiometers measure soil suction in centibars (this gives a direct measure of the fluid 
potential in the soils adjacent to the tensiometer). Data from the tensiometers were 
collected during August and September of 1997. The data is presented in Figure 14. The 
data indicates a general decrease in soil water potential with depth between the 
tensiometers installed between 24 and 3 6 inches. This would indicate a downward flow 
gradient. In the case of the deeper tensiometer, the data appears to show the opposite 
trend. This is most likely due to transient variances in the soil water content throughout 
the soil rather than an indication of a long-term upward gradient. 
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4.0 CONCLUSIONS 

4.1 Discussion of Geoprobe Field Investigation 

· Results of the field soil gas and groundwater head space analyses reveal no discemable 
trends in VOC contamination. There were isolated detections of I, I, !-trichloroethane 
(TCA) in the soil gas and tetrachloroethene (PCE) in the groundwater headspace . 
analyses. The LFI indicates that there is not a widespread VOC contaminant source in 
the soil or groundwater within the study area. 

The VOC levels seen in monitoring wells 0315, 0386 and 0389 do not appear to be related 
to widespread soil or groundwater contamination. The data does indicate a region of 
elevated TCE soil gas levels in the vicinity of monitoring well 0312. Field gas 
chromatograph data indicates TCE soil gas levels in excess of300 ppb in soils 
immediately west of monitoring well 0312. Sample grid-point 03 indicates elevated TCE 
soil gas levels at all depths sampled (Appendix A). The elevated levels suggest that there 
was likely a spill or other release of TCE onto the soil somewhere in the vicinity of 
monitoring 0312. 

The highest soil gas levels encountered during the LFI were in the lower 300 ppb range. 
This represents less than a few hundredths of a percent of the TCE saturated vapor 
concentration. The field data therefore suggest that the TCE soil gas levels are not 
indicative of highly contaminated soil but rather appears to represent low level residual 
TCE contamination in the soil. 

4.2 Discussion of Possible Mechanisms for Transport of Contaminant to Well 0312 

Two mechanisms for transfer of water into well 03 12 were discussed in Section 3. Those 
two physical mechanisms are: 1) interception of water moving in the vadose zone along 
the soil-bedrock interface.and 2) intercepting water moving vertically through the vadose 
zone into the upper well screen ofwell 0312. The first mechanism involves transport of 
water to the well from a water source up slope from well 03 12. That water source has 
been suggested to represent the same source that supplies cont~ual flow to seep 601 (i.e. 
buried leaky pressurized water utility lines). The second mechanism involves downward 
percolation of water resulting from precipitation events. The contaminant source for each 
mechanism appears to represent two unrelated sources. In Case 1 (interception of water 
moving along the interface), examination of the LFI field data does not indicate soil 
contamination up slope from well 0312. However, the water chemistry data collected from 
seep 601 reveals that seep water does have low concentrations.ofVOCs including TCE. 
This most likely represents a situation where the source is located outside the area 
covered by this LFI. In Case 2 (downward percolation of water through the vadose zone) 
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the field data clearly shows a potential TCE source zone in the vicinity of well 0312. The 
source zone could be associated with the previously identified suspect Area #3 (a 1965 
aerial photograph showing potential drum storage behind Building 19}. Data from the 
tensiometer study supports the water percolation mechanism showing that a downward 
hydraulic gradient is present in the upper vadose zone. As water infiltrates down through 
the vadose zone it comes into contact with the TCE contaminated soils. TCE could then 
partition into the liquid phase and subsequently be transferred down to the well screen and 
into the wellbore. 
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5.0 SUMMARY 

5.1 Additional Field Work to Further Refine Source Areas 

The LFI demonstrated that there is·not a widespread source of VOC contamination in the 
soils and groundwater within the study area. There are several isolated hot-spots. These 
isolated hot spots are not reflected in widespread elevated VOCs in groundwater and are 
not therefore providing a significant source ofVOCs to the Buried Valley Aquifer. Mound 
continues to maintain an extensive groundwater monitoring network capable of detecting 
the movement ofVOC contaminants from the study area into the BV A. As a result, it is 
sufficient to continue to periodically monitor the wells for VOCs in the study area and 
down gradient of the study area. 

5.2 Elevated Soil TCE Concentrations in the Vicinity of Well 0312 

The LFI showed localized TCE soil contamination near well 0312. This region is at an 
elevation significantly above the BVA (i.e. BVA water elevation is approximately 680ft 
MSL and the base of the screen at well 0312 is at an elevation of approximately 700 ft 
MSL). The Mound soil screening guidance equations were applied to the soils overlying 
the bedrock aquifer system in the vicinity of well 03 12 to evaluate the potential for these 
soils to serve as a source ofTCE to the BV A. The model results indicate that the soils 
may serve as a source of leachate to the BVA with dissolved TCE concentration in excess 
of 5 ppb, (see Appendix C). Additional work conducted by the Ohio Environmental 
Protection Agency suggests that given bulk soil TCE concentration in excess of 800 uglkg 
(highest soil confirmation sample) it is theoretically possible to achieve TCE 
concentrations of about 80 ppb at the edge ofthe BVA, (see Appendix D). 
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Sample Feet Below Concentration Oet.llmit Qualifier 
Grid loCation Sample Date ·. Type Parameter Ground Surface J~~) (ppb) 

83 ' 08-Jul-97 SG TCE 10 NO 5 
83 I 08-Jul-97 SG TCE 15 NO 5 
83 08-Jul-97 SG TCE 25 NO 5 
B3 08-Jul-97 GW TCE 38.9 0.7 5 J 
83 08-Jul-97 GW TCA 38.9 0.3 5 J 
83 08-Jul-97 GW PCE 38.9 8.8 5 
84 14-May-97 SG TCE 5 NO 5 
B4 I 14-May-97 SG TCE 10 NO 5 
B4 14-May-97 SG TCE 15 NO 5 
84 I 14-May-97 GW TCE 34 0.9 5 J 
B4 14-May-97 GW PCE 34 8.7 6 
84 14-May-97 GW TCE 39.2 1.5 5 J 
B4 14-May-97 GW PCE 39.2 8 5 
C3 08-Jul-97 SG TCA 5 0.4 5 J 
C3 08-Jul-97 SG TCE 5 NO 5 
C3 08-Jul-97 SG TCE 10 NO 5 
C3 OB..Jul-97 SG PCE 10 0.4 5 J 
C3 OB..Jul-97 SG TCA 10 0.1 5 J 
C3 OB..Jul-97 SG TCE 15 NO 5 
C3 OB..Jul-97 SG PCE 15 0.1 5 J 
C3 08-Jul-97 SG TCA 15 0.4 5 J 
C3 08-Jul-97 SG TCE 20 NO 5 
C3 I 08-Jul-97 SG PCE 20 0.7 5 J 
C3 I 08-Jul-97 SG TCA 20 0.6 5 J 
C3 OS..Jul-97 SG TCE 25 NO 5 
C3 I 08-Jul-97 SG PCE 25 0.7 5 J 
C3 08-Jul-97 SG TCA 26 0.5 5 J 
C3 08-Jul-97 SG TCE 28 NO 5 
C3 08-Jul-97 SG PCE 28 0.2 5 J 
C3 08-Jul-97 SG TCA 28 0.5 5 J 
C3 08-Jul-97 GW No Water Detected 
C4 I 

13-M~-97 SG TCE 5 NO 5 



.J 

Sample Feet Below Concentration Del Limit Qualifier 
Grid Location Sample Date T~ Parameter Ground Surface (ppb) (ppb) 

03 09-Jul-97 SG TCE 25 NO 5 
03 09-Jul-97 SG TCA 25 0.4 5 J 
03 09-Jul-97 SG PCE 25 0.3 5 J 
03 09-Jul-97 GW TCE 32.4 NO 5 
03 - Dup. SamJ>Ie 09-Jul-97 SG TCE 20 NO 5 
03 - Dup. Sample · 09-Jul-97 SG TCA 20 0.1 5 J 
03 - Dup. Sample 09-Jul-97. SG PCE 20 0.1 5 J 
04 13-May-97 SG TCE 5 NO 5 
04 13-May-97 SG TCE 10 NO 5 
04 13-May-97 SG TCE 15 NO 5 
04 13-May-97 GW TCE 21.2 NO 5 
06 16-May-97 SG TCE 5 NO 5 
06 16-May-97 SG TCE 10 NO 5 
06 16-May-97 SG TCE 15 NO 5 
06 16-M~-97 SG TCE 20 NO 5 
06 16-May-97 GW TCE 38 NO 5 
06 16-May-97 GW TCA 38 4.6 5 J 
06 16-May-97 GW PCE 38 2.5 5 J 
06 16-May-97 GW TCE 43.2 NO 5 
06 16-May-97 GW TCA 43.2 2.7 5 J 
06 16-May-97 GW PCE 43.2 12.7 5 
06 - Oup. Sample 16-May-97 GW TCE 43.2 NO 5 
06 - Dup. Sample 16-May-97 GW TCA 43.2 2.5 5 J 
06 - Dup. Sample 16-May-97 GW PCE 43.2 12.8 5 
07 19-May-97 SG TCE 10 NO 5 
07 19-May-97 GW No Water Detected · 
E1 SG Obstructed by Trees and Grade 5 J 
E1 GW Obstructed by Trees and Grade 5 J 
E10 22-May-97 SG TCE 24 NO 5 
E10 22-May-97 GW No Water Detected 
E2 18-Jun-97 SG TCE 5 NO 5 
E2 18-Jun-97 SG TCE 10 NO 5 
E2 18-Jun-97 SG ·TCE 15 NO 5 



! Sample Feet Below Concentration Del Limit Qualifier 
Grid location Sample Date Type Parameter Ground Surface (ppb) (ppb) 

F2 18-Jun-97 SG TCE 20 NO 6 
F2 18-Jun-97 GW TCE 45 0.3 6 J 
F2 18-Jun-97 GW TCA 45 1 6 J 
F2 18-Jun-97 GW TCE 50 0.4 5 J 
F2 18-Jun-97 GW TCA 50 1 5 J 
F2 18-Jun-97 GW TCE 55 0.5 5 J 
F2 18-Jun-97 GW TCA 55 1 5 J 
F2 18-Jun-97 GW TCE 59.2 2.1 5 J 
F2 18-Jun-97 GW TCA 59.2 1 5 J 
F2 18-Jun-97 GW PCE 59.2 1 5 J 
F2 - Conf. Sample lo 18-Jun-97 GW TCE 49 0.4 5 J 
F2 - Conf. Sample lo 18-Jun-97 GW TCE 53.8 0.1 5 J 
F3 : SG Obstructed by Grade 
F3 GW Obstructed by Grade 
F4 ' 19-May-97 SG TCE 10 NO 5 
F4 19-May-97 SG TCE 15 NO 5 
F4 19-May-97 SG TCE 20 NO 5 
F4 19-May-97 GW No Water Detected 
F5 SG Obstructed by Trees and Grade 
F5 GW Obstructed by Trees and Grade 
F6 SG Obstructed by Trees and Grade 
F6 GW Obstructed by Trees and Grade 
F7 I SG Obstructed by Trees and Grade I 

F7 GW Obstructed by Trees and Grade 
F8 SG Obstructed by Ditch and Grade 
F8 GW Obstructed by Ditch and Grade 
F9 21-May-97 SG TCE 10 NO 5 
F9 21-May-97 SG TCE 25 NO 5 
F9 21-May-97 GW No Water Detected 
G1 SG Obstructed by Trees and Grade 
G1 : GW Obstructed by Trees and Grade 
G10 04-Jun-97 SG TCE 5 NO 5 
G10 04-Jun-97 SG TCE 10 NO 5 



Sample 
Grid Location Sample Date Ty~ 

G6 28-May-97 GW 
G6 - Conf. Sample Lc 28-May-97 GW 
G7 30-Jun-97 SG 
G7 30-Jun-97 SG 
G7 30-Jun-97 SG 
G7 30-Jun-97 GW 
G7 30-Jun-97 GW 
GB 24-Jun-97 SG 
G8 24-Jun-97 SG 
G8 24-Jun-97 SG 
G8 24-Jun-97 SG 
G8 24-Jun-97 GW 
G9 24-Jun-97 SG 
G9 24-Jun-97 SG 
G9 24-Jun-97 SG 
G9 24-Jun-97 SG 
G9 24-Jun-97 SG 
G9 24-Jun-97 SG 
G9 24-Jun-97 GW 
H1 SG 
H1 GW 
H10 26-Jun-97 SG 
H10 26-Jun-97 SG 
H10 26-Jun-97 SG 
H10 26-Jun-97 SG 
H10 26-Jun-97 GW 
H2 SG 
H2 GW 
H3 02-Jul-97 SG 
H3 02-Jul-97 SG 
H3 02-Jul-97 SG 
H3 02-Jul-97 SG 
H3 02-Jul-97 SG 

., 
... ..,; 

Feet Below 
Parameter Ground Surface 

TCE 38.9 
TCE 43.8 
TCE 10 
TCE 30 
TCE 35 
TCE 15 
TCA 15 
TCE 5 
TCE 10 
TCE 15 
TCE 35 

No Water Detected 
TCE 5 
TCE 10 
TCE 15 .: 

TCE 20 
TCE 25 
TCE 30 

No Water Detected 
Obstructed by Trees and Grade 

· Obstructed by Trees and Grade 
TCE 5 
TCE 10 
TCE 15 
TCE 20 

No Water Detected 
Obstructed by Trees and Grade 
Obstructed by Trees and Grade 

TCE 5 
TCE 10 
TCE 15 
TCE 20 
TCE 25 

Concentration Del Umlt Qualifier 
(ppb) (ppb) 
NO 5 
NO 5 
NO 5 
NO 5 
NO 5 
NO 5 
0.3 5 J 
NO 5 
NO 5 
NO 5 
NO 5 

NO 5 
NO 5 
NO 5 
NO 5 
NO 5 
NO 5 

NO 5 
NO 5 
NO 5 
NO 5 

NO 5 
NO 5 
NO 5 
NO 5 
NO 5 



I Sample Feet Below Concentration Del Limit Qualifier 
Grid Location Sample Date Type Parameter Ground Surface -(ppb) (ppb) 

110 30-Jun-97 SG TCE 20 NO 5 
110 30-Jun-97 SG TCE 25 NO 5 
110 30-Jun-97 SG TCE 30 NO 5 
110 30-Jun-97 SG TCE 35 NO 5 
110 30-Jun-97 SG TCE 40 NO 5 
110 30-Jun-97 SG TCE 54 NO 5 
110 30-Jun-97 GW TCE 10 NO 5 
111 14-Jul-97 SG TCE 5 NO 5 
111 14-Jul-97 SG TCE 15 NO 5 
111 14-Jul-97 SG TCE 20 NO 5 
111 14-Jul-97 SG TCE 25 NO 5 
111 14-Jul-97 SG TCE 30 NO 5 
111 14-Jul-97 SG TCE 35 NO 5 
111 14-Jul-97 GW No Water Detected 
12 SG Obstructed by Trees and Grade 
12 GW Obstructed by Trees and Grade 
13 10-Jul-97 SG TCE 5 NO 5 
13 10-Jul-97 SG TCE 10 NO 5 
13 · 10-Jul-97 SG TCE 15 NO 5 
13 10-Jul-97 SG TCE 20 NO 5 
13 10-Jul-97 SG TCE 25 NO 5 
13 10-Jul-97 GW No Water Detected 
14 02-Jul-97 SG TCE 5 NO 5 
14 02-Jul-97 SG TCE 10 NO 5 
14 02-Jul-97 GW No Water Detected 
15 I 01-Jul-97 SG TCE 5 NO 5 
15 01-Jul-97 SG TCE 10 NO 5 
15 01-Jul-97 SG TCE 20 NO 5 
15 01-Jul-97 SG TCE 35 NO 5 
15 01-Jul-97 GW No Water Detected 
16 01-Jul-97 SG TCE 5 NO 5 
16 01-Jul-97 SG TCE 10 NO 5 
16 01-Jul-97 SG TCE 15 NO 5 



Sample Feet Below Concentration Oet.llmit Qualifier 
Grid Location Sample Date Type Parameter Ground Surface (ppb) (ppb) 

J3 09-Jul-97 SG TCE 20 NO 5 
J3 09-Jul-97 GW No Water Detected 
J4 02-Jul-97 SG TCE 5 NO 5 
J4 02-Jul-97 SG TCE 10 NO 5 
J4 02-Jul-97 SG TCA 10 7 5 
J4 02-Jul-97 SG TCE 15 NO 5 
J4 02-Jul-97 SG TCA 15 10.83 5 
J4 02-Jul-97 SG TCE 20 NO 5 
J4 02-Jul-97 SG TCA 20 7.7 5 
J4 02-Jul-97 SG TCE 25 NO 5 
J4 02-Jul-97 SG TCA 25 9.02 5 
J4 02-Jul-97 SG TCE 28.8 NO 5 
J4 02-Jul-97 SG TCA 28.8 8.23 5 
J4 02-Jul-97 GW No Water Detected 
J4 - Dup. Sample 02-Jul-97 SG TCE 25 NO 5 
J4 - Oup. Sample 02-Jul-97 SG TCA 25 9.44 6 
J5 23-Jun-97 SG TCE 35 NO 5 
J5 2$-Jun-97 SG TCE 38 NO 5 
J5 23-Jun-97 GW No Water Detected 
J5 - Cont. Sample Lo ~ 23-Jun-97 SG TCE 5 NO 5 
J5 - Cont. Sample Lo ~ 23-Jun-97 SG TCE 16 NO 6 
J5 - Cont. Sample Lo 23-Jun-97 SG TCE 25 NO 5 
J6 23-Jun-97 SG TCE 5 NO 5 
J6 23-Jun-97 SG TCE 35 NO 5 
J6 23-Jun-97 SG TCE 45 NO 5 
J6 23-Jun-97 GW TCE 23.2 NO 5 
J7 19-Jun-97 SG TCE 5 NO 5 
J7 19-Jun-97 GW No Water Detected 
J8 19-Jun-97 SG TCE 5 NO 5 
J8 19-Jun-97 SG TCE 10 NO 5 
J8 19-Jun-97 SG TCE 15 NO 5 
J8 19-Jun-97 SG TCE 20 NO 5 
J8 19-Jun-97 SG TCE 25 NO 5 



: Sample Feet Below Concentration Oat. Limit Qualifier 
Grid location Sample Date Type Parameter Ground Surface (ppb) (ppb) 

K6 16-Jun-97 GW No water Detected 
K7 23-Jun-97 SG TCE 5 NO 5 
K7 23-Jun-97 SG TCE 10 NO 5 
K7 23-Jun-97 SG TCE 25 NO 5 
K7 23-Jun-97 SG TCE 28.4 NO 5 
K7 23-Jun-97 GW No Water Detected 
K8 20-Jun-97 SG TCE 15 NO 5 
K8 20-Jun-97 SG TCE 20 NO 5 
K8 20-Jun-97 SG TCE 25 NO 5 
K8 20-Jun-97 GW No Water Detected 
K9 19-Jun-97 SG TCE 5 NO 5 
K9 19-Jun-97 SG TCE 15 NO 5 
K9 19-Jun-97 GW No water Detected 
l10 23-Jun-97 SG TCE 5 NO 5 
L10 23-Jun-97 SG TCE 10 NO 5 
L10 23-Jun-97 GW No water Detected 
L10- Conf. Sample L ) 23-Jun-97 SG TCE 20 NO 5 
L 10 - Con f. Sample l ) 23-Jun-97 SG TCE 30 NO 5 
L11 19-Jun-97 SG TCE 5 NO 5 
L11 19-Jun-97 SG TCE 10 NO 5 
l11 19-Jun-97 SG TCE 15 NO 5 
l11 19-Jun-97 SG TCE 20 NO 5 
L11 19-Jun-97 SG TCE 25 NO 5 
l11 19-Jun-97 GW No water Detected 
l2 SG Obstructed by Trees and Grade 5 J 
l2 GW Obstructed by Trees and Grade 5 J 
L3 09-Jul-97 SG No Soli Gas Detected 
L3 09-Jul-97 GW No Water Detected 
L4 24-Jun-97 SG TCE 5 NO 5 
l4 24-Jun-97 SG TCE 10 NO 5 
L4 24-Jun-97 SG TCE 22 NO 5 
l4 24-Jun-97 GW No water Detected 
l5 13-Jun-97 SG TCE 5 NO 5 



j_ ... :. ,, . ..... j 

Sample · FeetBelow Concentration Detllmlt Qualifier 
Grid Location Sample Date Type Parameter Ground Surface (ppb) (ppb) 

M2 SG Obstructed by Trees and Grade 
M2 GW Obstructed by Trees and Grade 
M3 08-Jul-97 SG TCE 5 NO 5 
M3 08-Jul-97 SG TCE 10 0.47 5 J 
M3 08-Jul-97 SG TCE 15 1.31 5 J 
M3 08-Jul-97 SG TCA 15 12.86 5 
M3 08-Jul-97 SG TCE 20 1.23 5 J 
M3 08-Jul-97 SG TCA 20 13.76 5 
M3 08-Jul-97 SG TCE 23 1.02 5 J 
M3 08-Jul-97 SG TCA 23 12.91 5 
M3 08-Jul-97 GW No Water Detected 
M3 - Conf. Sam~e Lc 08-Jul-97 SG TCE 5 NO 5 
M3 - Cont. Sample Lc 08-Jul-97 SG TCE 10 NO 5 
M3 • Conf. Sample Lc 08-Jul-97 SG TCE 15 NO 5 
M3 - Conf. Sample Lc 08-Jul-97 SG TCE 20 NO 5 
M3- Conf. Sample Lc 08-Jul-97 SG TCA 20 11.3 5 
M4 24-Jun-97 SG TCE 5 NO 5 
M4 24-Jun-97 SG TCE 15 NO 5 
M4 24-Jun-97 SG TCE 20 NO 5 
M4 24-Jun-97 SG TCE 22 NO 5 
M4 24-Jun-97 GW No Water Detected 
M5 17-Jun-97 SG TCE 5 NO 5 
M5 17-Jun~97 SG TCE 10 NO 5 
M5 17-Jun-97 SG TCE 25 NO 5 
M5 17-Jun-97 SG TCE 30 NO 5 
M5 17-Jun-97 SG TCE 35 NO 5 
M5 17-Jun-97 GW No water Detected 
M6 10-Jun-97 SG TCE 5 NO 5 
M6 10-Jun-97 SG TCE 10 NO 5 
M6 10-Jun-97 SG TCE 15 NO 5 
M6 10-Jun-97 GW No Water Detected 
M7 12-Jun-97 SG TCE 5 NO 5 
M7 12-Jun-97 SG TCE 10 NO 5 



Sample Feet Below Concentration Del Limit Qualifier 
Grid Location SamJ)Ie Date Type Parameter Ground Surface (ppb) (pp_b) 

N2 04-Aug-97 SG TCE 5 NO 5 
N2 04-Aug-97 SG TCE 10 . NO 5 
N2 04-Aug-97 SG TCE 15 NO 5 
N2 04-Aug-97 SG TCE 20 NO 5 
N2 04-Aug-97 SG TCE 25 NO 5 
N2 04-Aug-97 SG TCE 30 NO 5 
N2 04-Aug-97 SG TCE 30.8 NO 5 
N2 04-Aug-97 GW No Water Detected 
N3 08-Jul-97 SG TCE 5 0.56 5 J 
N3 08-Jul-97 SG TCE 10 0.78 5 J 
N3 08-Jul-97 SG TCE 15 1.02 5 J 
N3 08-Jul-97 SG TCE 20 1.09 5 J 
N3 08-Jul-97 SG TCE 25 1.83 5 J 
N3 08-Jul-97 SG TCE 30 0.19 5 J 
N3 08-Jul-97 GW No Water Detected 
N4 07-Jul-97 SG TCE 5 NO 5 
N4 07-Jul-97 SG TCE 25 NO 5 
N4 07-Jul-97 SG TCE 28.7 NO 5 
N4 07-Jul-97 GW No Water Detected 
N5 01-Jul-97 SG TCE 7 NO 5 
N5 01-Jul-97 SG TCA 7 2.39 5 J 
N5 01-Jul-97 SG TCE 12 NO 5 
N5 01-Jul-97 SG TCA 12 2.86 5 J 
N5 01-Jul-97 SG TCA 17 4.69 5 J 
N5 01-Jul-97 SG TCE 17 NO 5 
N5 01-Jul-97 · SG TCE .22 NO 5 
N5 01-Jul-97 SG TCA 22 5.02 5 
N5 01-Jul-97 SG TCE 27 NO 5 
N5 01-Jul-97 SG TCA 27 5.1 5 
N5 01-Jul-97 SG TCE 32 NO 5 
N5 01-Jul-97 SG TCA 32 7.89 5 
N5 01-Jul-97 SG TCE 37 NO · 5 
N5 01-Jul-97 SG TCA 37 7.81 5 
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Sample Feet Below Concentration Oat. Limit Qualifier 
Grid Location Sample Date Type Parameter Ground Surface (ppb) (ppb) 

02 31-Jul-97 SG TCE 15 10.8 5 
02 31-JuJ-97 SG TCA 15 0.3 5 J 
02 31-Jut-97 SG TCE 20 9.8 5 
02 31-Jut-97 SG TCA 20 0.7 5 J 
02 31-Jul-97 SG TCE 25 18.8 5 
02 31-Jul-97 · SG TCA 25 0.6 5 J 
02 31-Jul-97 SG TCE 28.7 NO 5 
02 31-Jut-97 GW No Water Detected 
03 07-Jul-97 SG TCE 5 283.77 5 
03 07-Jul-97 SG TCE 10 329.92 5 
03 07-Jul-97 SG TCE 15 328.83 5 
03 07-Jul-97 SG TCE 20 367.72 5 
03 07-Jul-97 SG TCE 25 308.24 5 
03 07-Jul-97 GW No Water Detected 
03 - Cont. Sample Lc 07-Jut-97 SG TCE 5 18.98 5 
03 - Cont. Sample Lc 07-Jul-97 .SG TCE 10 1.79 5 J 
03 - Cont. Sample Lc 07-Jut-97 SG TCE 20 96.61 5 
03 • Cont. Sam_ple Lc 07-Jul-97 SG TCE 25 158.88 5 
04 03-Jul-97 SG TCE 5 29.6 5 
04 03-Jul-97 SG TCA 5 2.6 5 J 
04. 03-Jul-97 SG TCE 10 13.02 5 
04 03-Jul-97 SG TCA 10 2.4 5 J 
04 03-Jul-97 SG TCE 15 19.9 5 
04 03-Jul-97 SG TCA 15 2 5 J 
04 03-Jut-97 SG TCE 20 24.5 5 
04 03-Jut-97 SG TCA 20 4.39 5 J 
04 03-Jul-97 SG TCE 29 8.98 5 
04 03-Jul-97 SG TCA 29 1.4 5 J 
04 03-Jul-97 GW No Water Detected 
05 09-Jun-97 SG TCE 5 I 6.4 5 
05 09-Jun-97 SG TCE 10 1 NO 5 
05 09-Jun-97 GW No Water Detected ! 

05 - Dup. Sample 09-Jun-97 SG TCE 5 7.6 5 



I Sample Feet Below Concentration Det. Limit Qualifier 
Grid Location Sample Date TyJMt Parameter Ground Surface (ppb) (ppb) 

P3 
' 

GW Obstructed by Trees and Grade . 
P4 ' 07-Jut-97 SG TCE 5 22.96 5 
P4 07-Jul-97 SG TCE 10 28.1 5 
P4 07-Jul-97 SG TCE 15 36 5 
P4 ~ 07-Jul-97 SG TCE 20 32.84 5 
P4 07-Jul-97 SG TCE 25 31.19 5 
P4 07-Jul-97 SG TCE 30 23.12 5 
P4 07-Jul-97 GW No Water Detected 
P5 04-Jun-97 SG TCE 5 NO 5 
P5 ' 04-Jun-97 SG TCE 10 NO 5 
P5 04-Jun-97 SG TCE 15 NO 5 
P5 

, 
04-Jun-97 SG TCE 20 NO 5 ' 

P5 04-Jun-97 SG PCE 20 1 5 J 
P5 04-Jun-97 GW No Water Detected 
P6 05-Jun-97 SG TCE 5 NO 5 
P6 05-Jun-97 SG TCE 10 NO 5 
P6 , 05-Jun-97 SG TCE 15 NO 5 
P6 05-Jun-97 SG TCE 20 NO 5 
P6 : 05-Jun.;.97 SG TCE 25 NO 5 
P6 05-Jun-97 GW TCE 20 NO 5 
P6 ' 05-Jun-97 GW TCE 25 NO 5 
P6 ' 05-Jun-97 GW TCE 30.6 NO 5 
P7 : 10-Jul-97 SG No Soli Gas Detected 
P7 10-Jul-97 GW TCE 10 NO 5 
P7 10-Jul-97 GW TCE 15 NO 5 
P7 10-Jul-97 GW TCA 15 0.02 5 J 
P7 10-Jul-97 GW TCE 22.9 NO 5 
P7 10-Jul-97 GW TCA 22.9 0.03 5 J 
P8 12-Jun-97 SG TCE 5 NO 5 
P8 12-Jun-97 GW TCE 5 1.4 5 J 
P8 12-Jun-97 GW TCE 10.4 1.3 5 J 
P9 ' 30-Jul-97 SG No Soil Gas Detected 
P9 30-Jul-97 GW TCE 13.3 NO 5 
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Sample Feet Below ConcentraUon Det. Limit Qualifier 
Grid Location SampleOate Type Parameter Ground Surface (ppb) (ppb) 

R10 29-Jul-97 GW TCE 21.9 NO 5 
R4 24-Jul-97 SG TCE 5 NO 5 
R4 24-Jul-97 SG TCE 15 NO 5 
R4 24-Jul-97 SG TCE 25 NO 5 
R4 24-Jul-97 SG TCE 30 0.9 5 J 
R4 24-Jul-97 SG TCE 30.9 NO 5 
R4 24-Jul-97 SG TCA 30.9 0.8 5 J 
R4 24-Jul-97 GW No Water Detected 
R5 24-Jul-97 SG TCE 5 NO 5 
R5 24-J.ul-97 SG TCE 10 NO 5 
R5 24-Jul-97 SG TCE 25 NO 5 
R5 24-Jul-97 GW TCE 30 NO 5 
R5 24-Jul-97 GW TCE 30 NO 5 
R6 25-Ju!,-97 SG TCE 18.3 NO 5 
R6 25-Jul-97 GW No Water Detected 
R7 25-Jul-97 SG TCE 5 NO 5 
R7 25-Jul-97 GW TCE 12.6 NO 5 
R8 28-Jul-97 SG TCE 10 NO 5 
R8 28-Jul-97 GW TCE 16.4 NO 5 
R9 28-Jul-97 SG TCE 5 NO 5 
R9 28-Jul-97 SG TCE 10 NO 5 
R9 28-Jul-97 SG TCE 15 NO 5 
R9 28-Jul-97 GW No Water Detected 
S10 10-Aug-97 SG TCE 5 NO 5 
S10 10-Aug-97 SG TCE 10 NO 5 
S10 10-Aug-97 GW No Water Detected 
se 30-Jul-97 SG TCE 5 NO 5 
se 30-Jul-97 SG TCE 10 NO 5 
se 30-Jul-97 GW TCE 13.2 NO 5 
S9 11-Aug-97 SG TCE 5 NO 5 
S9 11-Aug-97 SG TCE 10 NO 5 
S9 11-Aug-97 SG TCE 14.5 NO 5 
S9 11-Aug-97 GW No Water Detected 
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TCE Bulk Soil Confinnation Results 

Grid Location Sample date SampleT~~ Feet Below Ground Surface Concentration (ug/kg) 
15 8/12197 soil 20 NO 
18 8/12197 soil 18 NO 
J6 8/13/97 soil 15 NO 
K4 8/12/97 soil 15 NO 
L10 8/12197 soil 10 NO 
L8 8/12/97 soil 15 NO 
M3 8/6/97 soil 15 1.4 
N2 8/5/97 soil 10 NO 
02 .8/5/97 soil 15 56 
02 8/5/97 soil 25 8.4 
03 8/6/97 soil 15 880 
03 8/6/97 soil 25 89 
04 8/6/97 soil 15 4.5 
P2 8/5/97 soil 10 1.5 
P4 8/6/97 soil 15 ND 
04 8/6/97 soil 20 2.3 
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A}>PLICATION OF STANDARDIZED MOUND SOIL SCREENING GUIDANCE 
EQUATIONS FOR DETERMINING A POTENTIAL CONTAMINANT SOURCE 

AREA TO THE BURRIED VALLEY AQUIFER 

INTRODUCTION 

In the summer of 1997, Mound initiated a "Limited Field Investigation" to investigate the 
nature and extent of elevated volatile organic compounds (VOCs) in several groundwater 
monitoring wells. Results indicate that within the study area there is not a widespread 
soils VOC contamination problem. The data do however indicate an isolated area (in the 
immediate vicinity of monitoring well 0312} of soil contaminated with trichloroethene. 
Soii gas samples were collected at concentrations of approximately 300 ug/1. Bulk soil 
samples were also taken from the area as corlfumation samples. These samples were sent 
to RECRA labs and analyzed for total soil concentration in accordance with Method SW-
846 8021. Results show localized bulk soil contamination concentrations up to 
approximately 900 uglkg, (refer to the Limited Field Investigation - VOCs in Monitoring 
Wells report, 4/98, for maps showing the distribution of soil gas and soil confirmation 
sample results). 

The State of Ohio Environmental Protection Agency requested that DOE utilize the "soil 
screening guidance equations" to evaluate the potential for these TCE contaminated soils 
to serve as a significant source term ofTCE to the Buried Valley Aquifer (BVA) 
groundwater system. Details of the Standardized Equations based upon EPA Soil 
Screening Guidance are found in Attachment D4, Volume IT of Potential Release Site 
packages, Reading and Understanding, PRELIMINARY, August, 1996. 

RESULTS 

The soil screening guidance equations were applied to the soils overlying the bedrock 
aquifer system in the immediate vicinity of monitoring well 0312. There are essentially 4 
input parameters in the model that define the physical setting. Those parameters are: 1) 
source length parallel to groundwater flow, 2) aquifer thickness, 3) hydraulic 
conductivity, and 4) hydraulic gradient at the source. 

For model runs, the parameters were allowed to vary as shown below: 

Source length parallel to groundwater flow was allowed to vary between 15 and 50 
meters, with SO representing the most conservative case. 

Aquifer thickness was allowed to vary between 5 and 15 meters, with 5 representing the 
most conservative case. 



Hydraulic conductivity was varied between 50 and 100 meters/year, with 50 being the 
most conservative value. 

Hydraulic gradient was varied between 0.08 and 0.14 (essentially the slope of the 
bedrock surface) with 0. 08 representing the most conservative gradient. 

All other parameters, with the exception of horizontal distance to the receptor, were 
either chemical specific or were previously defined as site specific values. Horizontal 
distance to the receptor was taken as the distance between well 0312 and the boundary of 
the BVA (defined as the 685 foot elevation contour). 

The results of the modeling indicate that even when utilizing the least conservative set of 
input parameters, the model cannot preclude the possibility that the contaminated soils 
are a source area for TCE groundwater cOncentrations in excess of 5 ppb at the BV A 
boundary. Model results indicate that the least conservative set of input parameters yield 
a TCE soil screening level of 690 ·uglkg. This number is below the maximum value of 
880 ug/kg for the soil confiilllation sample. 

In summary, the soil screening model indicates that the soils in the vicinity of monitoring 
well 0312, contaminated with TCE at 880 uglkg (highest laboratory confirmed 
concentration of a single sample), could serve as a source of groundwater contamination, 
with dissolved TCE concentration in excess of 5 ppb, to the BV A groundwater system. 
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Estimate of Hypothetical Soil Water Concentration Resulting from 
a Total TCE Soil Concentration of 880 ~g 

c w Kdpb+n +H n w c a 

From Feenstra eta/. {1991) 

C(t) =total soil concentration (mglkg) 
P(b) = dry bulk density of soil 
N(w) = water filled porosity (volume fraction) 
N(a) = air filled porosity (volume fraction) 
K( d) = partition coefficient for TCE 
H(c) =Dimensionless form ofHenry's Law Constant for TCE 
C(w) =calculated porewater concentration (mg/L) 

For Mound Soils adjacent to Monitoring Well 0312: 

C(t) = 880 uglkg TCE 
P(b) = 1.6 kg!L 
N(w)=0.15 
N(a) = 0.28 
H(c) = 0.435 (TCE) 
K( d) = 2.24 I./kg (TCE) 

C(w) = { (880 uglkg )(1.6 kg!L) I [ (2.24llkg)(I.6 kg/L) + 0.15 + (0.435X0.28) ] } 

C(w) = 142 ppb 

Reference: Feenstra, S., D.M. Mackay and J.A. Cherry, 1991. A Method for 
Assessing the Presence of Residual NAPL Based on Organic Chemical Concentrations in 
Soil Samples. Ground Water Monitoring Review, Vol. 11, No.2, pp. 128- 136 
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TO: Brian NickeL OFFO/SWDO 

FROM: ~l:sncx through Rich B~ CPG, DDAGW/SWDO 

SUBJECT: One Dimensional Solute Transport Model to Evaluate the submitted 
Ljmited Fjeld Investigation: VOCs in Mnnjtoring Wel)s, (draft) April, 1998 

PROJECT: 08-03-98-01-4-600 

DATE: August 28, 1998 

INTRODUCJ'ION 
During an August 6th conference between OEP A, USEP A, US DOE Mound, and Babcock and 
Wilcox. the results of the soil screening model simulation were discussed. The simulation nm by 
· B& W was used to back calculate from the BV A, an acceptable soil concentration for· the presumed 
source area. An acceptable soil concentration was defined as one which would not cause ground 
water at a ~ptjon point to exceed MCLs. A representative bulle soil concentration for TCE at the 
location of no<le 03 (Limited Field Investigation), was found to exceed the calculated soil screening 
limit. In order to estimate a ground water concentration at the BV A, the OEP AIDDAOW used a one 
dimensional analytical fate and transport model created by Domenico and Robbins, 1985. Various 
scenarios of the model were run. The results support the findings of the soil screening model. The 
model results indicate that steady state .TCE concenttations of at least 83 ppb will be encountered 
at the BVA down gradient of the source area. 

CONCEPTIJAL MODEL 
The source area lies on a intensely fractured, bedrock high on the westem slope of the Main Hill. 
Approximately 25 feet of unsaturated soil overlay a shale, limestone fraaw-ed carapace. The 
Limited Field Investigation, which conducted a closely spaced soil gas survey in the unsaturated soil, 
defined a small 50 foot wide area, centered around core 03, with elevated TCE soil gas. The survey 
indicated elevated TCE. down to bedrock at 25 feet Babcock and Wilcox used the highest bulk soil 
concentration from core 03, 888 ppb, to compute a theoretical leachate conoentration of 143 ppb. 
The conceptual model assumes that this leachate will infiltrate down into the saturated bedrock. 
·Once in the bedrock. the ground water flows down gradient to the BV A. Observations of bedrock 
exposures at Mound indicate that the bedrock behaves similar to a porous media 

DOMENICO & ROBBINS MODEL 
Ohio EPA used the theoretical leachate value as the initial ground water concentration to predict a 
final concentration at the BV A reception point fifty meters down gradient. The Domenico & 

-------



Robbins Model can be referred to as a plug flow model with both longitudinal and transverse 
dispersion 

C = (C/2) * erfo((x- vt) I 2(dispxvt)r.) • erf(Y I( 4(dispyx)~) • erf( Zl (2(disAx)'~')) 

whore 

C fioal concentration (ppb) 
C0 initial concentration (ppb) 
t time (days) · 
r distance to the receptor (meters) 
v average linear velocity of the contaminant (metersfday) 
disp dispersivity (meters) 
Y width of the ~urce area (meters) 
Z source area depth (meters) 
erft complementary mor function 
erf error function 

Once the arguments for the error functions and complcmentazy error function are found, the solution 
values may be found on page 637 of Domenico and Schwarz. 

Reference: Domenico, P. A et al, Physical apd Qwnjoal Hydro200Jon, 1990 

Just as the soil screening model, this model treats the bedrock is a porous, homogenous, continuum 
with a continuous planar source area feeding leachate to the water table. It predicts concentmtion 
values for various times along a one-dimensional flow path with a constant velocity. 

Because the model incorporates longitudinal and transVerse spreading of the contaminant, the 
dimensions of the source have to be estimated. The results of the soil gas smvey were used to 
estimate the dimensions of the souxce area. Because the model assumes a nonreacting species, the 
only attenuation processes incorporated in the model are multi-dimensional dispersion. 

Required Input Parameten 
Because the overlying soil is unsaturated. the model input parametrs selected were used to simulate 
flow through the bedrock aquifer. OEPA used the most consetvative values for aquifer input 
parameters. Other than dispersivity, and source area dimensions, the values are the same as those 
selected by B& W for the soil screening model. 

Hydraulic Conductivity ranges from 50 to 100 m/yr, OEP A used the conservative value of 50 m/yr 
or 0.14 mlday. 

··-- ·-. -· ·-·-2 ... -·· 
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Hydran)jc Gradient was taken from the average slope of the bedrock surface between the source area 
and reception point as 0.08. 

Saturated Porosity used was that from the soil screening model 0.15. 

Average IJnear Velocity was calculated to be 0.07 mlday .. 

I&mzitudinaJ Di~persivity. disPx, values ranging from 0.1 to 1 meten were used (Domenico & 
Schwarz, p 374) 

Tpnsverse Dispersivitie§. disp, & dispz were taken to be one order of magnitude less than the 
longitudinal dispersivity (Domenico & Schwarz, p 374) 

Source Size depth dimension twentY.-five feet or 8.2 m. 

Source Sin; width fifty feet or 16 m. 

Optional Input Parameten 
In order to examine the effect of retardation on transport, a retardation factor was calculated using 

· input parameters from the soil screening model. The retardation factor was divided into the average 
linear velocity determine a retarded contaminant velocity for TCE. 

Dzy Bulk Pensity value was that used in the soil screening model of 1.5 Kg/L. 

Kg£ 165.69 

Fraction of Organic Carbon foe 0.02 

Distribution Coefficient 3.311JKg 

Retardation Factor 34.1 

Cnntamjnant Velocity 0.002 m/day 

RESULTS 
Four simulations of the Domenico and Robbins Model were run to examine the effects of multi
dimensional dispersion. and retardation. 

According to Domenico and Schwarz, the range of field values for longitudinal dispersivity is 0.1 
to 2.0 meters. Two model simulations were run to encompass this range. Figure One shows that if 
a longitudinal dispersivity of2.0 meters is used. with transverse dispersivities of 0.2 meters, the 
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MCL of five ppb for TCE will be reached in 241 days. After the initial dispersion zone passes 
through, the steady state portion of the plume, with a. concentration of 83 ppb will reach the 
reception point in 250 days. 

Figure Two illustrates the effect of using the low end of the acceptable longitudinal dispersivity 
r:aoge, 0.1 meters. LongitudiDal dispersion is not an attenuating &ctor because the source is modeled 
as continuous. Therefore attenuation is dependent upon the transverse dispersivities. In this case 
the transverse dispersivities are too low to induce attenuation. Therefore, the steady state portion 
of the plume is not attenuated, but remains at the initial concentration .of 143 ppb. This is not 
representative of actual conditions. 

Figures Three and Four examine the effect of retardation on the cases illustrated by Figure One and 
Two respectively. As shown, retardation has no effect on the concentration ofTCE. Instead the 
effect is to reduce the travel time signijicantly. However, simulating retardation for the case of water 
migrating through weathered rock is probably not applicable. Retardation is proportional to the 
amount of available organic cmbon. Although the rock does contain organic carbon, this carbon is 
most likely bo\Dld within the rock matrix. In addition, the rock has a low surface area, compared to 
an unconsolidated porous media. Without a significant sur&ce area for sorption to take place, the 
effect of retardation would be greatly reduced. 

CONCLUSIONS 
The best approximation ofTCE concentrations reaching the BV A reception point oan be estimated 
from the results shown in Figures One and Two. These simulations exclude retardation but 
encompass the acceptable range of dispersivity. Therefore the results indicate that steady state 
concentrations of 85 ppb or greater will reach the reception point between 250 to 680 days. 

cc: 
Jeff Patzke CO/DDAGW 
Lisa Anderson SWDO/OFFO 
Kathy Lee Fox SWDO/OFFO 
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ESTIMATED FLUX OF GROUNDWATER INTO WELL 0312 

Asswnptions: 

Unsaturated Hydraulic Conductivity = 2 x 10-6 em/sec! 

Hydraulic Gradient = 

Flow intercepts one half of the circuniference of the wellscreen on the upgradient side. 
Cross-sectional area perpendicular to flow therefore equals: 

(.nr) • thic/cness of flow zone 

Bottom 3 inches of soil contribute a bulk of the flow to the well along the interfacec 

Well 0312 consistantly holds water at an elevation of-700ft msl. the bottom of the well lies at 
elevation approximately 698 ft msl. Therefore the well bore holds approximately 2 ft of water. 
lbis equates to a volume of approximately I gallon. 

Sampling events at well 0312 indicate that when the wellbore is purged prior to sampling it takes 
over 24 hours to recharge with a volume sufficient for sampling. The recharge rate in gpm 
assuming the well is bailed dry and takes 24 hours too fully recovery is 0.0007 gpm. 

Estimated flux to well 0312 from seepage along soil/bedrock interface using the assumptions 
listed above: 

Q=KiA where: 

Q = groundwater flux into the well 
K = unsaturated hydraulic conductivity 
I = hydraulic gradient 
A = cross-sectional area perpendicular to flow 

Q = (2 x 10-6 cmlsec)(0.6)(121cm2
) 

Q = 2 x 10"5 gpm 

• Estimated based on 50% of the saturated hydraulic conductivity of a silty sand 
b Estimated based on the slope of the bedrock surface in the region of 0312. Hydraulic gradient 
consists of both pressure head gradient and elevation head gradient. Under unsaturated 
conditions it is assumed that the pressure head does not vary and therefore the only component of 
gradient that must be considered is that due to elevation difference along the interface. 
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Attachment D4 

STANDARDIZED EQUATIONS BASED UPON USEPA SOIL SCREENING GUIDANCE F 
THE SOU..TO GROUND WATER MIGRATION PATHWAY 

A CONSERVATIVE FATE AND TRANSPORT MODEL WHICH IS DEPENDENT UPON SOURCE 
TERM SIZE. AQUIFER TBICKNESS. GRADIENT. AND DISTANCE TO POTENTIAL RECEPTOR TO 
DETERMINE DH.UTION WITHIN GROuNDWATER. NO CHEMICAL ADSORPTION WITHIN THE 
AQUIFEIUS CONSIDERED. 

PURPOSE OF SOD.. SCREENING LEVELS (SSL) FOR MOUND 

The primary purpose of SSI.s is to define a level in soil below which no further study or action would be required. 
SoU scrceuing level caJmlarious are a ncccssary pan of evaluating potential release sites (PRS) to determine 
whether residual soil contamination poses a threat to ground water. This method is a scrccoing method wbich will 
idclltify any PRS that cxcccds a soil scrceuing level CODCCDtr.llion. Due to the COJISCn'3tivc assumptions, any PRS 
that does not exceed the SSI.s can be considered a non-problem with regard for potential leaching of contaminants 
into ground water. This method is designed to be a co~~Se~Va~M method and is not a full contaminant fate and 
uansport analysis. The assumptions involved are conservative. but site specific. If soil concentrations exceed the 
calc:ulated levels. additional more detailed site-specific conramiMnt fate and transport models will be used to 
dcu:rmine whether remedial aaion is needed. 

The Mound plant is assumed to continue in an industrial/office park type of land use. Bedrock ground water 
within the Mound Plant property boundaries will be evaluated to residential standards and MCLs where it migmcs 
across the property boUDdaJy towanis credible potCDtial receptors or wbcre it may flow into the Buried Valley 
Aquifer (BVA). It is assumed that there will be no production ofbedrock ground water within the site boundaries 
due to rdativdy low well specific capacities that would not suppon industrial activities. 

DEVELOPMENT OF SOn. SCREENING LEVELS (SSL) FOR MOUND 

The soil scn:cning equatious for the migration to the ground water patbway are de\-elopcd to identify chemical 
. concentrations in soil that bave the poteDtial to contaminate ground water. Migration of contaminants from soil to 
. ground water can be thought of as a two-stage process: ( 1) the release of contaminants in soil leaclwe and (2) the 

tr.mSpOrt of the contaminant through the underlying soil and aquifer to a receptor wen. The equations consider 
both of these fate and traDsport mechanisms in developing SSI.s that are proteCtive of human health through the 
migration to ground water patbway. To be used for early PRS evaluation. the methodology needs to be easily 
applied. 

Soil Screeaiag Lnel (SSL): a chemical c:onc:cntralion in soil below which there is no concern under CERCLA 
for ingcstion. inhalation. and migration to ground water exposure padlways. provided cenain conditions are met. 

Simple Site-Specific Method: staDdardized equations to calculate SSI.s with easily obtained site-specific daJa. 

Direct illgestioa aad iab3lation of soil volatiles aad fugitive dusts: 
The Soil Sc::n:ening framework differs from a sitc-spccific estimaic of risk in that the exposure equations and 
modds are run in reverse to badc-c:almlate to an .. aa:qnablc level" of contaminant in soil. Toxicity criteria are 
used to ddiDe the accqnablc level: a level correspouding to a 1 0~ risk for c:an:inogcns and a hazard quotient (HQ) 
of 1 for ~ lbc cxmccpt of back-calculating to an acceptable level in soil was presented in RAGS 
Part B (US EPA. 1991). This is the method utilized to obtain the current Mound Plant PRGs (DOE. 1994). 

Migratioa to grouad water: 
For tbc migr.llion to the ground water pathway, SSI.s are back<alnJ!ared from acn:plable groUJid water 
collCCDtlations which are maxjmnm couraminanr levels (MO.S), or health-based limits (HBLs) calculafcd at the 
target risk levels. There are two partS to the ground water migration pathway: 
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Attachment D4 

1. Le-aching from the soil into the ground water immediately below the source term. 

2. Contaminant fate and uanspon to the potential receptor. Depending upon site-specific conditions the 
n:c:cptor may be considered to be at the source tenD or at some distance down gradicnL The resuJlS of 
tbe model will be a dilution faaor which will be used to modify the back-calculated soil 
wuc:euuations. 

ASSUMPTIONS FOR SOn. TO WATER LEACHING 
1. Tbc:rc is no allowance for chemical degradation or volatiliz;nion. The source docs not dccrcasc in 

coDCC111131ion over time. This assumption is conservative. especially for the small sites at MoUDd.. 

2. Adsorption is linear wi~ concc:nuation. This is valid for low conccnuations (e.g. in the low ppb range) of 
most chemicals and for balogcuated hydrocarbons. polynuclear aromatic hyc:lrocaJbons. bcDzene and 
cblorinared benzenes at higher concentrations. 

3. The soil and pore warer concentrations arc at equilibrium with respect to adsorption. This assumption is 
conservative. The concentration in the pore water will be less than predicted by the calculations if 
equilibrium conditions arc not met 

4. Adsorption is reversible and instantaneOUS. This is conservative as desorption is usually a slower process 
tban adsorption and some chemicals may never completely desorb. 

S. Soil contamination cxteDds from the suri3ce to the water table. In reality the source often does not ClUald 
to the water table. This is a conservative assumption · · 

6. The potential receptor well is within the plume. 

ASSUMPTIONS FOR GROUND WATER MIGRATION AND DR.UTION 
1. No chemical dispersion is accaunted for. This is C011Se1V3ti"vc in that chemical-coDCCDtrations will be over 

estimated by these equations. 

2. No adsorption within the aquifer in accounted for. This is coDSCIValivc as the chemical coDCCDuations 
will be over cstimaled. 

3. Mixing is due only to horizontal trasnpon and dilution by infiltrating rain water. Flow is asswncd to by 
lamiDar and follows Darcy's Law. If Darcy assumptions arc incortcet and flow becomes turbnlent. the 
mixiDg is more complcrc than would be predicb:d by the equariuns. 

4. The aquifer is assumM to act as an equivalent porous media On the scale of transpon at Mound. the 
fraCiured bcd.roc:k will not have prefercnt.ial fracture ttanspon ~-

The equations incorporate a Slandard linear equilibrium soillwalcr partition equation to estimate contaminant 
release in soil leachate (equations 1 & 2) and a simple water~ equation that caJaalatcs a dilution factor to 
accouDl for dilntion of soillcacbalc in an aquifer (equations 2 & 3). The dilution factor rqmscnts the reduction in 
soillcacbate contaminant conccnaations by mixing in the aquifer. expressed as the ratio of leachate coiiCCillr.llion 
to the e:oneeutralion in grmmd water at the receptor poiDt (receptor well or point of compliana-). 

Simple PRS or Release Block SSLs arc back calculated from acceptable grouud warer concentrations (i.e. non-zero 
MO.S). First the acceptable ground water coDCCDtration is multiplied by the dilution/attenuation facror (DAF) to 
oblain a target leachate cooccntration. For example. if the OAF is 10 and the acceptable ground water 
c::cmccntration is 0.05 mg/1.. the target soilleachare coucenuation would be 0.5 mgiL The partition equation 
(equation 1) is then used to calculate the total soil conc:cniralioo or soil Scn:cning level (SSL) com:SpOnding to this 

": 

soil leachate concentration. ,, 
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1.0 SOU.. LEACHING 

Utilizing the calculaled guideline \"alues for ground water (aa:eprable water concentration) from HAZWRAP. a 
couresponding soil concentration or soil scn:eoing level (SSL) c:an be calculaled from: 

Parameter 
c. 
K.! 
9w 
9a 
H 
Pb 
K..c 
f..c 

SSL = C.{K. + (9. + (9.11'))/Pitl (Equaaioa 1) 

Def"'mitioa 
target soilleadwc.. Ac:a:ptable water coDCCDU31ion • DAF 
soil-water partition coefficient <K..c • foe for organic chemicals) 
saiUr.W:d porosity . 
air filled porosity 
Henry's Law conscmt • 41 (0 for metals and radionuclides) 
dry soil bulk density 
soil organic c:aibonlwater partition coefficient 
fraction organic carbon in soil 

%.0 Dn.UTION/A'ITENUATION 

Uaits 
mWL 
Llkg 

As contaminants in soilleacharc move tbrough the soil and ground water, they are subjected to physical, chemical 
aDd biological proccssc:s that tcDd to reduce the evcmua1 conramjnanr cona:auation at the receptor point. Tbe . 
pa include adsorption omo soil and aquifer media. chemical traDsformalion. biological degradation. aDd 
dilution due to mixing of the leacbare with ambient grouud w.ucr. Tbe n:duction in coDCeDtr3tion can be 
exptessc:d by the DAF. which is dc:6ned as the ratio of contaminant coacenuation in soil leacbate to the 
concenuation in ground water at the receptor point The DAF is used to baclc<alculate the target soilleacbate 
C01JCCDU'alion from an acceptable ground water coDCCDD'3tion. 

This simple sire-specific model addn:sses only one of these dilution-attermarion processes: cxnnaminanr dilulion in 
ground water. A simple equation. broken into two pans for case of use. derived from geohydrologic water-balance 
relationships is used. This simplifying use of only ground water dilution is used for several reasons. 

Fast. the assumption that the source will last infiDitely, n:salts in all subswfacc adsorption sites being eveatually 
filled aDd no longer available 10 anemme contaminants. Sec:oDd. soil comamioatiiJD. is asenned to exu:ud to the 
water table. elimjnaring aa:cuuation processes in the unsaDU3lCd zone. Fmally, chemical specific biological aDd 
chemical degradation rates are not known for many chemicals and where they are known there is a wide r.mge in 
values. 

MIXING ZONE DEPTH (d) 

One aspect of the IDOCfd is the dcu:rmination of the depth that a conramjiaant leacbatc will mix in me aquifer. This 
is called the mixing zone depth and it is dependent upon the rainfall infiltration rare. the length of the source term 
pasallel to the ground water flow direction, the horizontal distance to a potential ground water receptor, and the 
hydr.wlic gradient The mixing zone depth equals the thic:kness of the saturated portion of the aquifer if mixing is 
completely e1fcctive. This c:an occur if the aquifer is relatively thin and the distance to the potential receptor is 
rdatively great. 
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where 

Parameter 
L 
d. 
K 

d a (0.011l(L+x,.)1)o.s + d.(l - exp((-in(L~))IKid.}} 

Defanition 
source length parallel to ground water flow 
aquifer thickness 
hydraulic couductivity 
bydraulic gradient at the source 
horizontal distance to R:Ceptor 
iDfilttation ralC 

Units 
m 
m 
mJy 
mlm 
m 
mJy 

AttJzchment D4 

(Equation J) 

Equalion 2 am•mes tbat the mixing depth c:aDD.Ot exceed the thickness ~the aquifer. The cquaiion is composed of 
two tenDs. The first term relates vertical mixing due to horizontal ground water flow. the second term rela!es the 
dowaward iD61ttation component due to l3iD&ll recharge. 

For Mound we assume that ground water contaminants from porential release sites that overlie the bedroc:k will be 
governed. by this equation. This mixing zone depth equation is appropriate for use at PR.Ss that directly overlie the 
BV A. however the dimnc-r to the receptor must be asqunM to be 0 m. 

ODCC.the mixiDg zone depth has been calculated. the actual dilution-attenuation factor (OAF) is calculated from 
the following equation: 

DAF • 1 + KidrmL (Eqaatioa 4) 

wbcR the pazametcrs arc the same as in equation 2 and d = the mixing zone depth (equation 3). 

Eqaalion 3 iDcolpo&atcs the result of the calculated mixing zone depth with the volume of water that is tm'CrSing 
bcaca1h the comaminam site. This is the dicctive dilution that OCCUIS in the aquifer. This dilution could be as low 
as a factor of 1 if it is assumed that a R:Ceptor well is located within the leachare at the source term. 

ne calculated DAF shall be multiplied by the acceptable soil leacb•te coaceatration (ba&:k calc:nlated from 
MCLs or risk derived coaceonadons) to obtaia the target soil •earhete coacentaation (C.,). Tbe target soil 
leadaate conceatratioa is utilized iD equatioa 1 to obtain the site specific SSL 

Additional dilution takes place wbcn the migaating contaminant joins the BV A. It is reasonable to assume tbat any 
well tba1 a n:sidcnt iDaalls for driDkiDg waJ£r in the BVA is UDlikdy to localed e:xactly at the edge of the BV A. 
'Ibis additional mixing that will take place is not accouured for in this SSL model. The assmilption tbat the 
poteDtial receptor is at the exact edge of the BV A. where the aquifer is too thin for a productive well is 
~ 
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SITE SPECIFIC DATA VALUES 

These equations require site specific dala for: 

Parameter Defmitiou SMJPP Bill Maio Bill 
top soil top soil 

L source lCD2lh parallel to ground water flow 4S 4S 

cL aquifer thick:Dc5s lDOE 1994) lO IS 
K lmlraolic conduaivitv (DOE 1994) 52 Sl 
i lmlraulic uadiem at the soarcc site sib: 

X.. borizomal dist.ana: to receptOr site SPecific sib: 
in iD6ltration rate CScbailbamn &. Frosll988) O.lS 0.15 

K.t soil-water 
.. 

coc:fficicnt (K.,., • foe for oranic chemicals) che!Dical speCific chcmidll sPecific 
e .. saJmaied porosity 0.15 0.15 

e. air filled porosity 0.28 0.28 

H Hemv's Law CODSI3Dt • 41 (0 for metals and radionuclidesl cbcmical~c chemical SPecific 

Ph cby soil bulk density 1.5 l.S 
K.,., soil ornnic carbon/water pan!tion coefficient chemical sPeCific cbemical~c 

f.,., ftaction ol1!3Dic carbon in soil IDOE Mound Plain Database l 0.02. 0.02 

SOIL POROSITY AND DENSITY DETERMINATION 

AlthmJgh the soils at MOUDd rarely extends completely to the aquifer, a cooservative assumption is that the soils do 
exiCDd to thc aquifer. providing a larpr potential source that can desorb c:onramjMnts into tbe grouud war.cr. 

The determination of the average soil pH is 7.45 from the Mound Plant site specific soil database. 

The MouDt Plant surface soils are typical of loam type soils. The f.,., from the Mound Plant soil darahase is 2.0%. 
There are no site specific values obtained for the soil bulk deusity or porosity. The default values that USEPA 
(USEP A. 1994) provides will be used in these equations. 

HYDRAULIC GRADIENT DETERMINATION 

The bydr.mlic gi3dient for a given PRS wiU be dctcr:miDcd from nearby wdls, or will be dctcrmincd to be the same 
as tbc slope of the topagrapby (or bedrock in fill areas) at the PRS location. 

DISTANCE TO A POTENTIAL RECEPTOR 

The distance to a potential receptor will be dctcnnined to be along the ground water flow direction until gro1md 
warcr CDaJnDlCrS the edge of the BV A. The Mound Facility Boundary· may be determined to define tbc djsrauc:e to 
a porcnrial r=:ptor if it is deemed possible that a down gradient potCDtial rea:ptor well may be iDstalled at or ncar 
tbe site bouudaly. 

SOURCE LENGTH PARALLEL TO THE GROUND WATER fl.OW DIRECIION 

The size of the potential source can be quite variable. For PRS evaluation purposes, a length of 4S meters will be 
used which couesponds to a 1/2 acre potcDtial source area. Soil chemical coDCCIUJ3tious for this half aCre area will 
be averaged. For some PRS's, the size is known to be substmtially less, and the couesponding smaller value will 
be used in the equations. 
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CHEMICAL SPECIDC PARAMETERS (Band K..) 

The values of H and K..c arc from the Technical Background Document for Soil Screening Guidance (USEPA. 
1994). Although this draft document swes that this document should not be cited or quoted. personal 
COIDIDUIIic::alion with Raben Truesdale of RTI indicates that these values may be used in the equations. 
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CIIEIIICAIZNAME=''·"- ~ tt-.~"" Koc::· 
Antimony 
Arsenic 
Barium 
Bervtlium 
BramatB 
cadmium 
Chlorarmne 
Chlorine 
Chlorine Oiaxide 
Chranuum (total) 

I CYanide 
RUoride 

Nidcel 
Nitrate 
Nitrite 
Selen1um 
S&Mate 
iThallium 

Radium 226 
Radon 
Tritium 

Adinium 'ZZl 
Meric:ium 241 
Bilmuth 2IJ7 
Celium 1-sT 
Cobalt60 
Plutcnum 238 
Plutonium 239 
Plutan~um 240 
S1rontium 90 
Thorium 228 
Thorium 230 
Thorium 232 

.• <, ... ..,,,,,.·.-·~ Kd''"''"""'~IMCL:.·:. ·.;.· 

0.2 0.006 
0.2 0.05 
0.2 2 
0.2 0.004 
0.2 0.01 
0.2 0.005 
0.2 4 
0.2 4 
02 0.8 
02 0.1 
02 02 
02 4 
02 0.002 
02 0.1 
02 10 
0.2 1 
0.2 0.05 
0.2 500 
0.2 0.002 
02 
0.2 20 
0.2 300 
0.2 20 
02 20.000 
02 
02 
02 
02 
02 
02 
02 
0.2 
02 
02 
02 
02 
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Atttzchment D4 

EXAMPLE SSL CALCULATION FOR THE B-BUn.DING SOLVENT SHED 

1 8-Building Solvent Shed SSL Calculations 
B-Building Solvent Shed 

[ii· . ·- ~. ··-~ . .., .. """--~-·-····" "'\·.:; -· ... ··-:-::/''""' ,,--:""-'!:"'- -~ P.ai&ill8tw.!- IIUiiHiiiiD 
10 source tenath parallel.to Qround water flow L 

IQuifer thickness (DOE 1994) da 15 
wetrautic conductivitv CDOE.1994) K 52 
wetrautic gradient at the sour:Ce i 0.008 
horizontal dismnce to receotor xr 150 
infiltration rate (Schairbaum & Frost 19881 in 0.15 
soil-water oartition coefficient (Koc • foe for oraaniC: chemicals) . Kd chemical soecific 
saturated DOrositv ow 0.15 
air filled Oa 0.28 
Henry's Law constant • 41 (0 for metals and raaionuclide5) H chemical soec:ific 
dry_ soil bulk densitY B 1.6 
soil oraanic carbon/Water oartition Coefficient Koc · chemical soecific 
traction ormmic carbon in soil (DOE Mound Plarit Data Base) foe 0.02 
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Mblng Zone Depth Calculation 

MIXING ZONE DEPTH (d) 

d = (0.0112(L+xr)2)
0

·
5 + da(1 - exp((in(L+xr))IKida)D (Equation 3) 

DILUTION FACTOR (dt) 
df = 1 + KidlinL 

CALCULATED PARAMETERS 
d 15 
dfa 5.16 

mixing zane thici!Ma (m) 
cilution fac:IDr 

(Equation 4) 

SOIL SCREENING LEVEL CALCULAnON 

I
SSL = Cw(Kd + (Ow+ (OaH))IB} 

_Kd = Koc •foe 

INPUT PARAMETER DEFINITION 
MCL mgiL 
Cw· mgiL 
Kd LJicg 
ow 
0. 
H . 
B ..._ 
Koc: LJicg 
foe gig 

(Equation 1) 

(Equation 2) 

target soilleacna18. Acceptable watar concentration • df .--w partition coeffic:i••t 
atur.ltlld poi'Oiily 
air filled porvMy 
......,.. Law cor-.m • 411D maa dimenlicn.. *' ... bulk d8nMy 
... orpnic c:artlonlwa18r partition coefficient 
hc:tion orpnic camon in .,:c 

Gnldlent Calculdon between Mils 11l and 114 
I Data We11114 Well113 Hirizantat Gradient 
I W818r eleva1ion !gwelev. Dist8nc:a 

' 515193 821.6 824.3 575 0.004696 
5119.193 821.62 824.11 575 0.00433 

; 612193 821.59 ' 823.47 575 0.00327 
9I2J93 821.54 821.09 575 ~.00078 

1016193 821.62 821.54 575 ~.00014 
1112193 821.63 823.67 575 0.003548 

12114193 821.64 823.75 575 0.00367 
2115194 821.62 851.59 575 0.052122 
4128194 821.6 824.24 575 O.CXM591 

Avenge• 0.001387 
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June 2003 

The Mound Core Team 
P.O. Box66 
Miamisburg, Ohio 45343-0066 

Mr. Daniel Bird, AICP 
Planning Manager 
Miamisburg Mound Community Improvement Corporation 
720 Mound Road 
COS Bldg. 4221 
Miamisburg, Ohio 45342-6714 

Dear Mr. Bird: 

The Core Team, consisting of the U.S. Department of Energy Closure Project (DOE-MCP), U.S. 
Environmental Protection Agency (USEPA), and the Ohio Environmental Protection Agency 
(OEPA), appreciates your comment on the PRS 397 Public Review Draft Package. Attached is 
our response. 

Should the response to comments require additional detail, please contact Paul Lucas at (937) 
847-8350 extension 314 and we will gladly arrange a meeting or telephone conference. 

Sincerely, 

DOE/MCP: 
Paul Lucas, Remedial Project Manager date 

US EPA: ~f 

OEPA: 

Da id P. Seely, emedial Project Manager 

G--7'~L . 
date 

Brian K. Nickel, Project Manager 



Response to Public Comments 
from MMCIC 

on PRS 397 Public Review Draft Package 
February 2003 

Comment 1. From our review of the PRS 397 Public Review Draft, MMCIC concurs 
that a No Further Assessment response is appropriate for this PRS. MMCIC 
understands that subsequent soil sampling found that the levels of BTEX and PAH are 
below the risk based guideline value. TPH was not detected in the sample. 

Response 1. Thank you for your review and support of a No Further Assessment 
decision. MMCIC's understanding, as stated above, is consistent with that of the Core 
Team. 

1 of 1 
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Program 

MIAMISBURG CLOSURE PROJECT 
POTENTIAL RELEASE 

SITE PACKAGE 
Notice of Public Review Period 

The following Potential Release Site (PRS) packages are available for public 
review in the CERCLA Public Reading Room, 305 E. Central Ave., Miamisburg, 
Ohio. Public comment on these documents will be accepted 26 February 2003 
through 27 March 2003. 

Questions can be referred to Paul Lucas at (937) 865-4578 



Working Draft (to DOE) 

Draft·(to Core Team) 

Draft Proposed Final 

Public Review Draft 

Final 

PRS 397 Package Tracking Sheet 

Addendum 1 submitted to CT. No USEPA or OEPA comments. Added 
Addendum 1 to original package and submitted it as public review draft. 

Binned NFA on 19 February 2003. Public review period: 26 Feb to 27 Mar 
03 

There were no public comments that required changes to the document. 

January 2003 

February 2003 

June 2003 
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Addendum 1 to PRS 397 Package 

PRS HISTORY: 

Potential Release Site (PRS) 397 is located south of the former fuel tanks (Figure 1) 
and was binned Further Assessment (FA) by the Core Team on 3 October 1996. PRS 
398 (soil gas location near the fuel pumps) was binned jointly with PRS 397 but, due to 
its proximity to PRS 66, was subsequently included in the PRS 66 effort. This 
addendum addresses only PRS 397. PRS 397 was identified based on a soil sample 
(Sample I D SEPW) collected as part of the passive soil gas survey in 19941

. Further 
Assessment sampling was completed in December of 2002 per the Sampling and 
Analysis Plan (SAP)2 approved by the Core Team. . 

FURTHER ASSESSMENT ACTIVITY: 

The potential contaminants of concern (COCs) were benzene, toluene, ethylbenzene, 
and xylene (BTEX) and total petroleum hydrocarbon (TPH). Although not a COC, the 
Core Team agreed to add polyaromatic hydrocarbon (PAH) analyses based on two 
historic results in the PRS 397 vicinity that indicated benzo(a)pyrene at concentrations 
above the 10-s Risk-Based Guideline Values (RBGVs). 

One soil sample and and one duplicate sample were analyzed for the COCs and for 
PAH. The FA sample location is presented in Figure 2. The FA Data Report3 presents a 
full account of soil sampling activities and sample results. All analyses were performed 
by an offsite laboratory (Severn Trent Laboratories, St. Louis). 

There were no FA sample results above detection limits for any of the analytes. All 
· detection limits were significantly below the more restrictive of the 1 o-s RBGV or the 
Hazard Index of one value. 

FIGURES: 

Figure 1: Location of PRS 397 
Figure 2: PRS 397 Sample Location 

REFERENCES: 

1) Operable Unit 5, Operational Area Phase !Investigation Non-AOC Field Report, 
Final (Revision 0) June 1995 

2) PRS 397 Sampling & Analysis Plan, Final, September 2002 
3) · PRS 397 Data Report, Rev. 0, December 2002 

PREPARED BY: 

Gary Miller, CH2MHill, ER Technical Staff 
Karen M. Arthur, CH2MHill, ER QA 

Public Review Draft 1 of4 
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Former Fuel Tanks 

Figure 2: PRS 397 Sample Location 
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Addendum 1 to PRS 397 Package 

MIAMISBURG CLOSURE PROJECT 
PRS 397 

RECOMMENDATION: 

Potential Release Site (PRS) 397 is located south of the former fuel tanks (Figure 1) 
and was binned Further Assessment (FA) by the Core Team on 3 October 1996. PRS 
397 was identified based on a soil sample (Sample ID SEPW) collected as part of the 
passive soil gas survey in 1994. 

Further Assessment was performed and confirmed that the levels of BTEX and PAH are 
acceptable when compared to the more stringent of the 10-s RBGV or Hazard Index of 
one values. TPH was not detected in the sample. 

Therefore, the Core Team recommends No Further Assessment for PRS 397. 

A PRS Package with an NFA recommendation signed by the Core Team will be placed 
in the Public Reading Room for a 30-day review period. Upon closure of the public 
review comments, if any, the PRS Package will be issued as a final document and 
made available in the Public Reading Room. 

DOE/MCP: Ro~al Project Manager 

CONCURRENCE: 

USEPA: 6' 
David P. Seely, Re 

·.' 

OEPA: 6--· ~~-
Brian K. Nickel, Project Manager 

Public Review Draft 

d?/)}'k 
'(date) 

-"-fi,/PJ 
(date) 

.2/;c;/o.3 
'(date) 
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PRS 397/398 

PRS HISTORY: 

Potential Release Sites (PRS) 397 and 398 are located in the parking lot of the refueling facility, 
south of Building 51 and north of Building 22. PRSs 397 and 398 were identified in the 
Operable Unit 5, Operational Area Phase 1 Investigation Non-AOC Field Report. 1 The 
investigation of the non-areas of concern (non-AOC) generally included areas that were not 
known or suspected to be contaminated. As part of scoping for the study, areas of special 
interest with the possibility of the presence of hazardous substances were identified. One such 
area, the "Fuel Area" was included in the study and now encompasses PRS 397 and 398. For the 
remainder of this paper, PRSs 397 and 398 will be referred to as the Fuel Area. 

The Fuel Area is built on fill materials. In the late 1960s and 1970s, the upper reach of the plant 
drainage ditch was filled to allow development, including construction of Building 51.2 The area 
between buildings 22 and 51 lay largely undeveloped for many years. Building 66, a modular 
transportable building, was used in the area immediately south of Building 51 in the late 1970s 
and early 1980s, this designation is still apparent on many maps. The Fuel Area facilities were 
constructed in 1986 to replace the G Building facilities on the Main Hill. The Fuel Area 
facilities consist of2 above ground fuel tanks, 2 gasoline pumps, and a water/oil separator. 1 

CONIAMINATION: 

Two soil gas surveys have been conducted in the Fuel Area; a broad, passive soil gas survey, 
conducted in the Fuel Area in 1994, the results ofwhich identify PRSs 397 and 398; and a 
reconnaissance soil gas survey, conducted in the Building 51 area in 1992. 

1) The passive soil gas survey was conducted in 1994 as part ofthe OU5, Operational Area 
Phase 1 Non-AOC field investigation. 1 This investigation included a field instrument for 
detection of low energy radiation (FIDLER) survey; surface soil sampling and analysis using 
the Mound Plant soil screening facility; and a PETREX passive soil gas survey to detect 
volatile and semi-volatile hydrocarbons and total petroleum hydrocarbons. A single, 
relatively moderate detection of halogenated hydrocarbons was noted just north ofPRS 398, 
to the east of the tanks. PRS 397 exhibits relatively low to moderate total aromatic 
hydrocarbons, total semi-volatile hydrocarbons and total petroleum hydrocarbons. Seven 
other sample locations in the Fuel Area, however, exhibit relatively low to moderate levels of 
all organic parameters. The PETREX soil gas methods. generally indicate the relative 
presence of a substance, but do not yield a quantitative concentration of that substance. 
Review of the data files used to compile the distribution maps indicates that the analytical 
results were dominated by toluene, ethylbenzene, and xylene, as well as other compounds 
related to medium and heavy weight fuels. 

Pag~ 



Soil samples from each of the soil gas detector holes were submitted to the Mound soil 
screening facility. The results indicated that no plutonium-238 or thorium-232 occurred in 
concentrations above the Mound as low as reasonably achievable (ALARA) goal of 25 pCi/g 
for plutonium or the regulatory guideline of 5 pCi/g for thorium. 7 

2) As part of the Reconnaissance Soil Gas Survey 3, 8 locations were sampled and analyzed for 
volatile organic compounds near the Fuel Area. The study collected gas samples at 5-foot 
depths and analyzed them in an on-site mobile lab using a gas chromatograph (equivalent to 
U.S. EPA Method 8021). The results ofthe survey indicated that traces ofhaiogenated and 
petroleum hydrocarbons are present 3 (see Table 1). 

Table 1 Results for which concentration can be compared to Guideline Criteria: 
Contaminant Maximum Concentration Calculated Guideline 

Detected Criteria 

Cis-1 ,2 Dichloroethane 18 ppb 3 (soil gas) 5,000 ppb 4 (soil gas) 
(I,2 DCE) 

I, I ,1-Trichloroethane 37 ppb 3 (soil gas) I73,400 ppb 4 (soil gas) 
(I, 1,1-TCA) 

Tetrachloroethene (PCE) 44 ppb 3 (soil gas) 3,100 ppb 4 (soil gas) 

Trichloroethene (TCE) 207 ppb 3 (soil gas) 2,400 ppb 4 (soil gas) 

Toluene 37 ppb 3 (soil gas) 414,600 ppb 4 (soil gas) 

3) In February 1996, the Soil Gas Confirmation Investigation 6 sampled the soil at I 00 locations 
on the Mound plant site. Each sample was collected over a depth of 1 to 3 feet and a:1alyzed 
for volatiles, semivolatiles, PCBs, pesticides, metals, radionuclides, and explosives. The 
investigation did not sample the location ofPRS 397 or 398, however two Soil Gas 
Confirmation samples were taken in the Fuel Area (see map on page 44 for location of 
samples 41 and 40 in relation to PRS 397 and 398) within approximately 50 feet of the PRS 
locations. 

Results showed that the samples in the vicinity of PRS 397 and 398 contained contaminant 
concentrations less than the applicable 1 o·6 Risk Based Guideline Value, regulatory guideline 
or ALARA guideline with the exception of: 

Contaminant Sample Locations in Maximum Guideline Criteria 
Excess of Guideline Concentration Detected 

Criteria 

Benzo(a)pyrene 40,41 570 uglkg 410 uglkg 7 

(in soil @ location 40) (10-6 Risk Based limit in soil) 

ug - micrograms, kg = kilograms 
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READING ROOM REFERENCES: 

1) Operable Unit 5, Operable Area Phase 1 Investigation Non-AOC Field Report, June 1995. 
(pages 7-18) 

2) Operable Unit 9, Site Seeping Report: Volume 6- Photo History Report, February 1992. 
(pages 19-22) 

3) Soil Gas Survey and Geophysical Investigations, Main Hill and SMIPP Hill Areas, 
Reconnaissance Sampling, February 1993. (pages 23-34) 

5) Risk Based Guidelint: Values, Final, December 1995. 

OTHER REFERENCES: 

4) Comparison of Actual Soil Gas Values with Calculated Acceptable Soil Gas Values. 
(pages 35-37) 

6) Soil Gas Confirmation Sampling, Revision 0, May 1996. (pages 38-49) 
7) Code ofFederal Regulations, 40 CFR 192.12 and 40 CFR 192.41. 

PREPARED BY: 

Alexander Bray, Member ofEG&G Technical Staff 
William Criswell, Member ofEG&G Technical Support Staff 
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RECOMMENDATION: 

CONCURRENCE: 
DOE/MB: 

MOUND PLANT 
PRS 397/398 

Arthur W. Kleinrath, Remedial Project Manager (date) 

USEPA: 
Timothy J. Fischer, Remedial Project Manager (date) 

OEPA: 
Brian K. Nickel, Project Manager (date) 

SUMMARY OF COMMENTS AND RESPONSES: 

Comment period from--------- to---------

0 
0 

No comments were received during the comment period. 
Comment responses can be found on page of this package. 



PRS 397/398 

PRSWSTORY: 

Potential Release Sites (PRS) 397 and 398 are located in the parking lot of the refueling facility, 
south of Building 51 and north of Building 22. PRSs 397 and 398 were identified in the 
Operable Unit 5, Operational Area Phase 1 Investigation Non-AOC Field Report. 1 The 
investigation of the non-areas of concern (non-AOC) generally included areas that were not 
known or suspected to be contaminated. As part of scoping for the study, areas of special 
interest with the possibility of the presence of hazardous substances were identified. One such 
area, the "Fuel Area" was included in the study and now encompasses PRS 397 and 398. For the 
remainder of this paper, PRSs 397 and 398 will be referred to as the Fuel Area. 

The Fuel Area is built on fill materials. In the late 1960s and 1970s, the upper reach of the plant 
drainage ditch was filled to_allow development, including construction of Building 51.2 The area 
between buildings 22 and 51 lay largely undeveloped for many years. Building 66, a modular 
transportable building, was used iii the area immediately south of Building 51 in the late 1970s 
and early 1980s, this designation is still apparent on many maps. The Fuel Area facilities were 
constructed in 1986 to replace the G Building facilities on the Main Hill. The Fuel Area 
facilities consist of 2 above ground fuel tanks, 2 gasoline pumps, and a water/oil separator. 1 

CONIAMINATION: 

Two soil gas surveys have been conducted in the Fuel Area: a broad, passive soil gas survey, 
conducted in the Fuel Area in 1994, the results of which identify PRSs 397 and 398; and a 
reconnaissance soil gas survey, conducted in the Building 51 area in 1992. 

1) The passive soil gas survey was conducted in 1994 as part of the OU5, Operational Area 
Phase I Non-AOC field investigation. 1 This investigation included a field instrument for 
detection of low energy radiation (FIDLER) survey; surface soil sampling and analysis using 
the Mound Plant soil screening facility; and a PETREX passive soil gas survey to detect 
volatile and semi-volatile hydrocarbons and total petroleum hydrocarbons. A single, 
relatively moderate detection of halogenated hydrocarbons was noted just north ofPRS 398, 
to the east of the tanks. PRS 397 exhibits relatively low to moderate total aromatic 
hydrocarbons, total semi-volatile hydrocarbons and total petroleum hydrocarbons. Seven 
other sample locations in the Fuel Area, however, exhibit relatively low to moderate levels of 
all organic parameters. The PETREX soil gas methods generally indicate the relative 
presence of a substance, but do not yield a quantitative concentration of that substance. 
Review of the data files used to compile the distribution maps indicates that the analytical 
results were dominated by toluene, ethyl benzene, and xylene, as well as other compounds 
related to medium and heavy weight fuels. 
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Soil samples from each of the soil gas detector holes were submitted to the Mound soil 
screening facility. The results indicated that no plutonium-238 or thorium-232 occurred in 
concentrations above the Mound as low as reasonably achievable (ALARA) goal of25 pCilg 
for plutonium or the regulatory guideline of 5 pCilg for thorium. 7 

2) As part of the Reconnaissance Soil Gas Survey 3, 8 locations were sampled and analyzed for 
volatile organic compounds near the Fuel Area. The study collected gas samples at 5-foot 
depths and analyzed them in an on-site mobil~ Jab using a gas chromatograph (equivalent to 
U.S. EPA Method 8021). The results of the survey indicated that traces of halogenated and 
petroleum hydrocarbons are present 3 (see Table 1). 

Table 1 Results for which concentration can be compared to Guideline Criteria: 
Contaminant Maximum Concentration Calculated Guideline 

Detected Criteria 

Cis-1 ,2 Dichloroethane 18 ppb 3 (soil gas) 5,000 ppb 4 (soil gas) 
(1,2 DCE) 

1, 1, 1-Trichloroethane 37 ppb 3 (soil gas) 173,400 ppb 4 (soil gas) 
(1, 1,1-TCA) 

Tetrachloroethene (PCE) 44 ppb 3 (soil gas) 3,100 ppb 4 (sQil gas) 

Trichloroethene (TCE) 207 ppb 3 (soil gas) 2,400 ppb 4 (soil gas) 

Toluene 37 ppb 3 (soil gas) 414,600 ppb 4 (soil gas) 

3) In February 1996, the Soil Gas Confirmation Investigation 6 sampled the soil at 100 locations 
on the Mound plant site. Each sample was collected over a depth of 1 to 3 feet and a,alyzed 
for volatiles, semi volatiles, PCBs, pesticides, metals, radionuclides, and explosives. The 
investigation did not sample the location of PRS 397 or 398, however two Soil Gas 
Confirmation samples were taken in the Fuel Area (see map on page 44 for location of 
samples 41 and 40 in relation to PRS 397 and 398) within approximately 50 feet of the PRS 
locations. 

Results showed that the samples in the vicinity ofPRS 397 and 398 contained contaminant 
concentrations less than the applicable 10-6 Risk Based Guideline Value, regulatory guideline 
or ALARA guideline with the exception of: 

Contaminant Sample Locations in Maximum Guideline Criteria 
Excess of Guideline Concentration Detected 

Criteria 

Benzo( a)pyrene 40,41 570 uglkg 410 uglkg 7 

(in soil @ location 40) (1 O.o Risk Based limit in soil) 

ug = micrograms, kg= kilograms 
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READING ROOM REFERENCES: 

1) Operable Unit 5, Operable Area Phase 1 Investigation Non-AOC Field Report, June 1995. 
(pages 7 -18) 

2) Operable Unit 9, Site Scoping Report: Volume 6- Photo History Report, February 1992. 
(pages 19-22) 

3) Soil Gas Survey and Geophysical Investigations, Main Hill and SMIPP Hill Areas, 
Reconnaissance Sampling, February 1993. (pages 23-34) 

5) Risk Based Guideline Values, Final, December 1995. 

OTHER REFERENCES: 

4) Comparison of Actual Soil Gas Values with Calculated Acceptable Soil Gas Values. 
(pages 35-37) 

6) Soil Gas Confirmation Sampling, Revision 0, May 1996. (pages 38-49) 
7) Code ofFederal Regulations, 40 CFR 192.12 and 40 CFR 192.41. 

PREPARED BY: 

Alexander Bray, Member ofEG&G Technical Staff 
William Criswell, Member ofEG&G Technical Support Staff 
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RECOMMENDATION: 

CONCURRENCE: 
DOEIMB: 

MOUND PLANT 
PRS 397/398 

Arthur W. Kleinrath, Remedial Project Manager (date) 

USEPA: 
Timothy J. Fischer, Remedial Project Manager (date) 

OEPA: 
Brian K. Nickel, Project Manager (date) 

SUMMARY OF COMMENTS AND RESPONSES: 

Comment period from __________ to---------

D No comments were received during the comment period. 
0 Comment responses can be found on page of this package. 
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APPENDIXE 
SOIL GAS SURVEY REPORT 
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PETREX Survey: NonAOC/OU-5, USDOE Mound Facility 11/23/94 

2.0 INTRODUCTION 

With the aid of Northeast Research Institute LLC (NERI), Science Applications International 
Corporation (SAIC) recently completed a Petrex soil gas survey of the NonArea of Concern 
(NonAOC) of Operable Unit -5 (OU-5) of the U. S. Department of Energy's Mound Facility in 
Miamisburg, Ohio. The survey of the NonAOC was performed as part of a larger soil gas survey 
of the entire OU-5 area including seven defined Areas of Concern. 

The NonAOC encompasses the majority of the facility within the boundaries of OU-5 excepting 
the smaller, embedded Areas of Concern ( AOC-3, AOC-7, AOC-13, AOC-21, AOC-22, AOC-J, 
and Area-SDB). The NonAOC was divided-up into four geographical units, NonAOC-South, 
NonAOC-West, NonAOC-East, and NonAOC-North to accommodate practical limitations in 
field operations. Two subunits of NonAOC-North, Area-61 and the Fuel Area, were also 
recognized (see Plate 1). Samplers from individual geographical units were collected and 
analyzed as separate phases of the larger soil gas survey ofOU-5. 

Past and current land use within the NonAOC varies. Some portions of the NonAOC may 
consist of ur.Ldisturbed ground while other areas may have been extensively regarded and used for 
storage of facility wastes. Some portions of the NonAOC currently house structUres in which 
various chemical products are stored or processed. Due to this diverse history, subsurface 
contamination by numerous volatile and semivolatile organic compounds (VOC's and SVOC's) is 
suspected. These compounds include components of petroleum products (fuels, oils, and 
lubricants), coal tar products (such as creosote), halogenated and nonhalogenated solvents (such 
as xylenes, and PCE), and refrigerants (CFC's or Freons). The purpose of this Petrex soil gas 
survey was to locate areas within the NonAOC which exhibit potential subsurface contamination 
by VOC's and SVOC's. The information generated by this survey could then be used to 
1) determine what compounds may impact soil or groundwater quality, 2) locate areas of greatest 
potential impact and areas where these compounds· might have been buried or released, and . 
3) strategically plan quantitative testing of soil and groundwater to determine the regulatory 
significance of findings site-wide. 

3.0 OBJECTIVES 

The technical objectives of the Petrex soil gas survey of the NonAOC were to: 

1. Collect and identify VOC's and SVOC's in the subsurface. 

2. Report results for targeted VOC's and SVOC's and illustrate their areal distribution on-site 
through mapping of results. 

3. Determine ti:te location o~ eossible sources of sub~urface contam~atio~ and identify areas 
meriting quantitative investigation. 

Northeast Research Institute LLC 
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4.0 OVERVIEW OF THE PETREX TECHNIQUE 

Each Petrex soil gas sampler consists of two or three activated charcoal adsorption elements 
(collectors) housed in a resealable glass container in an inert atmosphere. 

Soil gas sample collection is performed by unsealing the sampler and exposing the collector to 
the soil gas of the subsurface environment at the base of a shallow bore hole. Sample collection 
proceeds ·via free vapor diffusion through the opening of the uncapped sampler container. 
Foil owing a controlled period of time, the sainpler is retrieved from the bore hole, resealed, and 
submitted for analysis. · 

One collector from each soil gas sampler is analyzed by Thermal Desorption - Mass 
Spectrometry (TD-MS). Selected second collectors may be analyzed by Thermal Desorption -
Gas Chromatography/Mass Spectrometry (TD-GC/MS) for compound confirmation. At least ten 
percent of samplers used in any project contain three collectors. The third collector is used for 
setting instrument sensitivity prior to analysis. 

Compounds are identified by comparison to standard reference spectra derived from the same · 
instrument. The mass spectral ion count of the appropriate indicator peak( s) for each compound 
or group of compounds is then plotted as relative response on a map and contoured using a 
variety of standard geostatistical analyses. 

For a more detailed and technical discussion of the method,· please refer to Appendix A, Petrex 
Protocol. 

5.0 SCOPE OF WORK 

The scope of work of the soil gas survey of the NonAOC specified collection and analysis of soil 
gas samples from a total of three hundred and ninety-six (396) sample collection points. The 
majority of these sample collection points was arrayed in a uniform grid which overlaid the 
NonAOC. The distance between sample collection points within. the sampling grid was one 
hundred feet. This sampling grid corresponds to a rectangular coordinate system that extends 
2,800 feet to the north and 2, 700 feet to the west from an origin in the southeast of the facility 
(see· Plate 1 provided with this report). Approximately twenty sample collection points were 
strategically located outside of the uniform rectangular grid near suspected contaminant sources 
areas. 

m the mid-point with an average 

Northeast Research Institute LLC 
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the occurrence of the subsurface dispersion and migration of components of these products to 
other portions of the site. · 

Detections of elevated levels of halogenated hydrocarbons in the soil gas within the NonAOC
East were infrequent. Prominent occurrences of PCE were noted at the collection points of 
samples #915, #919, and #941. Prominent occurrences of TCE were detected in the soil gas at the 
collection points of samples #915 and #956. No other halogenated organics were detected at 
elevated levels in the soil gas within the NonAOC-East.-

The pronounced levels of petroleum hydrocarbons in samples #923, #946, #948, and #953 has 
potentially masked response to halogenated hydrocarbons greater than 100,000 ion counts. To 
determine whether elevated levels of halogenated organics may be present in these four samples, 
sample duplicates have been submitted for TD-GC/MS analysis. TD-GC/MS analysis of these 
four samples is pending. Results will be reported as soon as they are available. 

8.2 4 NonAOC-North 

High relative levels of petroleum hydrocarbons were detected at many points within the 
NonAOC-North, particularly in the Fuel Area and in the eastern half of the site both along the 
border with the NonAOC-East and at several points surrounding Building No. 61. 

The majority of the sampling points within the Fuel Area demonstrated highly elevated levels of 
aromatic petroleum hydrocarbons, specifically toluene and ethylbenzene/xylenes (see the mass 
spectra of samples #1075, and #1083). Sample #1074 however, also demonstrated high relative 
levels of heavier weight aromatics, and medium to heavy weight alkanes, cycloalkanes/alkenes, 
and cycloalkenes/dienes which are common to medium and heavy weight fuels (see the mass 
spectrum of sample #1074). The high levels of toluene and ethylbenzene/xylenes in the soil gas 
at points on the periphery of the Fuel Area (such as the collection points of samples #1079 
through #1 083) suggest that the toluene and ethylbenzene/xylenes detected in this and other 
portions of the NonAOC derive wholly from fuels and not from suspected potential purer sources 
of these aromatics such as solvents or thinners. 

Soil gas at numerous points in the east of the NonAOC-North exhibited compositions similar to 
that detected in the Fuel Area to the far west. Specifically, samples #847, #856, #857, #888, 
#896, #897. and #973 demonstrated combinations of C4 to C11 petroleum hydrocarbons typical 
of the composition of vapor derived from slightly weathered light to medium weight fuels. 
While samples #853, #855, #980, and #1014 demonstrated pronounced singular occurrences of 
the C6 and C7 aromatics toluene and ethylbenzene/xylenes. These findings suggest that the 
hydrocarbons in the subsurface in the eastern half of the NonAOC-North may have originated in 
a similar fashion as the hydrocarbons in the subsurface in the Fuel Area. 

Northeast Research Institute LLC Page 11 
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(~ 
'; ; portton of 

area were detected northeast of 

Potentially significant occurrences of semivolatile hydrocarbons were identified in the 
northeastern section of the NonAOC-North, which includes Area-61, and in the Fuel Area In 
Area-61, elevated response levels were detected adjacent to the northeastern portion of Building 
No. 61 and extend east to the access road. The elevated response detected at the collection point 
of sample #974 (at grid coordinate 27N5W) reflects the occurrence of high levels of 
naphthalenics principally naphthalene and methylnaphthalene. Of all of the samples collected 
within the NonAOC, this one sample exhibits character most unlike vapor derived from fuels and 
most like vapor derived from a coal tar product. 

In the Fuel area, a single sample, #1074, collected from a point adjacent to the fuel pumps 
exhibited a high level of semivolatile hydrocarbons. The semivolatile hydrocarbons in this 
sample co-occur with a broad mixture of other hydrocarbons typical of the composition of only 
partially weathered fuels. Isolated occurrences of semivolatile hydrocarbons were also detected 

·west of Buildings No. 61 andNo. 33, and northwest of the access road at the collection point of 
sample #904. 

the NonAOC-South, only one area exhibited a small zone of elevated levels of semivolatile · 
hydr ns which may relate to potential subsurface contamination. This zone is was e 
west of Bui o. 100 and extends north beyond the access road. An isolat currence of 
semivolatile hydroc was also identified in the soil gas at the c on point of sample 
#86. 

In NonAOC-West only a limited number ~~&att!fd 
was identified. Most of these occurren 
samples exhibiting high relativ e s were collected eas uildings No. 19 and No. 94. The 
environmental signific of discrete detections is difficult to rtain. They are most likely 
related to low 1 near surface soil contamination rather than potenti · · ficant subsurface 
contami · n. The occurrences identified in close proximity to the access roa!imiiD2tv 

use and/or maintenance (i.e., oiling dirt roads to minimize dust). 

As the mobility of organic compounds in the subsurface environment generally decreases with 
increasing molecular weight or complexity of molecular structure, high levels of C9, C 1 o. and 
C 11 semivolatile compounds in the soil gas likely correspond to points of release of these and 
other petroleum hydrocarbons. It is equally likely that the occurrence of semivolatile 
hydrocarbons in the soil gas across the greater NonAOC represents small scale contamination of 

' . · il near surface soils and not any widespread impact to subsurface media. 
~J 

Northeast Research Institute LLC 
Page 12 



"U 
Q) 

(Q 
(1) 

..... 
w 

.t' ~ u. .:l L. cl 
' 

C:\DATA\2114-10\1075.TKF: Scan Avg 1-20 (0.01 - 0.14 min) 

5000000 
91 

I 

4500000 

4000000 

3500000 
1 6 

3000000 

2500000 
lu------ Ethylbenzene/xylenes 

2000000 
Toluene 

I 

1500000 

1000000 

500000 

0 -

20 50 100 150 200 250 

L 

280 



"'0 
Ill 

(Q 

CD 

PlotData Page: 1 

''' ...... 



I 
I 

I 

/ 
I 

/ 
I 

I 
; 

I 
I 

I 

t' i 
l 

I 
I 
I 
I 
I 

/ 
I 

I 
I 

I 

I 
/ 

I 
// 

/' 
/ 

I 
I 

I 
I 

/ 
/ 

/ 
I 

! 
/ 

/ 
,/ 

'rl:( li'/ /II' ~;1 
/

1/ 1 I 
I' J)l I I 
I ,//I 
!:?iJ( ,,., I 1 • 

. ?! L/1 , ._,;\ 

/ 
I 

I I I <:::1 
I I a> 

~· I!_..·~ i:-1, 
~~ 0 \ 
... ~· c:o, \ 
. L·'lt--\ \ 
·I I \ d\ 
{. \0'>'• 
. ' \ ..... 't""\ 

I I 0\ ... 

I l ' d:)\ ·. 
. ' 1:- ' 

\,~~~-- ~-\, ·-.. . 
\ ~~---. 

' <$>. 
\ 'C"" · ....... 

Features: 

+ PETREX Sample Locotion 

ND Not Detected 

T Denotes interference by terpenes; 
see text. 

Relative Response 

Total Aromatic 
Hydrocarbons 

Plate 2 

Page 15 



I 

I 
' I 

I 
i 

/ 
I 
I 
I 
I 

I 

~~.: ·'/' /// ! ; !' 'I' I 1 
• •, II/ ' I 
:: )J) / I 

I 
I 
I 

I 
i 
I 
I 

I 

i 
I 

! 

./ 

/ 
i 

I 
/ 

/ 
I 

I 

! ''/ " t ' 1 lt1'i( 
ll/ 01 v\ ' 
I 'o' I ! d \ 
I Ill I 0) 0 
1/: I !_,/\ t-1\ ~\ 
:,.~~ 0 \ \ 

I 

1•·1:?~ eo, \ \ 
::, v·t--\ \ \ 
•I L·l I \ d\ . 

I \ \ ~\ 
t •• \ 

\ ~\ ..... 
\ t"'• 

\ 

'· 

/ 
I 
i 
i 

/ 
// 
l 
I 

/ 

Feotures: 

+ PETREX Somple Locotion 

ND Not Detected 

... , 

Relative J;esponse 

Total Semivolatile 
Hydrocarbons 

Plate 3 

Page 1 



,' 
I 

I 

/ 
I 

/ 
i 

I 
/ 
I 
I 
I 
I 
I 
I 

I 
I 

I 

/ 
I 
I 

I 
I 

./ I / 
I 
I 
I 

/ 
I 

/ 
I 

/ 

i 
/ 

I 
/ 

I 

,.: 
/ 

/ 
i 

/ 
/ ,• 

. ( .. . I,.,,, 'I 
lP: I ,. ' :1,' ,' 'I r'lt/ J • ' 1 /,'/I 1 

' I~~ ·,I !J) / I 
I,' I I ','· / , 
''! I 1/1 i ~~ /~ l//1 h L~ 

I 
I 

/ 

'I ~~~ I • I 
I Ill I I 0 

l 1t I · i . Q), , I,,. r ..... ·1 t--1, 
,f f.','r;:)f:::l cl \ 
. ,' :/.tlfo l\.,' co. \ 
tl i!lf V• ~\ \ 

. !I l(' I !Ji I ' d-.. 
' I I I l ' \ a>• ' ., .... \ ·. l:"'\ ' \ \ \ 

~if, 1] ·, \ ~\ \, 
I 'I ' \ ~' 

) .... I I \ \. 

17) ( \~?·-.. ,_ $'. 
'(' . ·, I .._ ,..._ ·--

1 .. ~9.-
1 \ •• ~ 'J-..s>'· I "'·..... '- 'C"" • ....... 

·, \ ···., 

\ \1 '; 

Features: 

+ PETREX Sample Location 
T Denotes interference by terpenes; 

see text. 

Relative Response 

Total 
Petroleum 

es-c 11 
Hydrocarbon~ 

-·Plate 4 

Page 17 



I 
I 

i 
l' 
i 
I 

I .. 
I 
I 
I 
I 

/ 
j 

I 
I 

/ I 
I 
/ 

;' 
I 

I 

I 
/ 

I 

/ 
/ I 

!1/ 
/ 

/ 
i 

I ' , f .,. ' . r 
)I ' fl f If J I f . 

/ J ,/ ., /'/: 'I I 'I J)j \ I 

l,l 
I 

I I i Ji!/'1 
, r 1 "I' I 

f ·ll; '11 ~~ . 
t ''{ , I a \ 

1
•/f I o., 0 

•, 11~ d L·\ t:-J\ <a. 
•j 1/1t-K o • · • l··~t...; Q) \ \ I i[IL 1/•t--\ \ \ 

·~rr-1 I \ .J ....... I L \ \ ~. 
! ( ' 1) \ \ ~~ \ ... 

l. • .• J. ' \ 't""'l 

! I \ ~-. ~ • l • ;::::::..,;'1:'' ;::::::... 

I 
i 

I 
/ 

/ 1, \., '·,,, • i 
\ ~- '•. '-

\ 0?~· 
'··~., ', -c- ·, 

.. '"·-. 

Features: 

+ PETREX Sample Location 

ND Not Detected 

H Denotes interference· by petroleum 
hydrocarbons; see text. 

Relative Response 

Total Halogenated 
Hydrocarbons 

Plate 5 

Page 18 



ENVIRONMENTAL RESTORATION PROGRAM 

OPERABLE UNIT 9, 

SITE SCOPING REPORT 

VOLUME 6 - PHOTO HISTORY REPORT 

MOUND PLANT 

MIAMISBURG, OHIO 

February 1992 

DEPARTMENT OF ENERGY 

ALBUQUERQUE OPERATIONS OFFICE 

ENVIRONMENTAL RESTORATION PROGRAM 

TECHNICAL SUPPORT OFFICE 

LOS ALAMOS NATIONAL LABORATORY 

FINAL 

Note: Although this document is an approved Final document, some text may be marked as "Draft" in the footer. This 
indicates that no changes have been necessary between submission of the Draft, revision, and regulatory agency 
approval • 

.. ORIF02.CVS 217/82 

Page 19 



Mound Plant, ER Program 
Revlaloft 0 

TRENCH 

AREA 

Figure 4.2. Interpretive map of Northern Study Area - 1959. 

RifFS, O.U. e, Site $coping Vol C 
May1W1 Page 20 



-------·----------·-- o·. ·""~! ..._ .......... .-.. I 
... t,. ......... e.t •• _ ,·.; 

.......--=--.....;:;;.;=-==·= ··-··-\ ···-··-·-=--:-.;;;.::r.:ses-·-·-.... - ··~ · 
North P a ri<Tng-t-o"t li. !I 

and Upper Valley .Areaj~ 

PARKING 

0~ ". ~- . . ....... . 

NORTH PARKING LOT AREA 

l 

I 
··-! .) 

• N 
: --· ;_ __ ..,;_,. 

: ~ . · ............ ___ .... ; . ..::..:.:. :~ . . :· . -' ·: . 
----- -~~~--I)·; 

. T ·----
·-----····----------------····----·----------·~. 

F"JQUre 4.4. Interpretive map of Northern Study Area- 1968. 

RifFS, O.U. I. Site Scoplng Vol. I 
aa.y1te1 

II 
f! ... 

Page 21 



.· .. __ _ 

\. 

~----- ..... --~::--....... _ .. _ --··----... ···--·--···-···----. 
_....... .. .. -...... ._ ... 

----: .. 

.. --

L 

.- -. -~ .... -... -· 
.· ~:;· .· 

~-

J • 

~· 
-· -_-..,.. ..... - .. -; .. 

CHANNEL 
IN FILL 

'. ,.~. 

----"' '- .... 

. ·-- -- .. 

' ---..... 

.. ........ ~... 1'973 ....... ,' - ···- .. ,_ ' .. -

., 

North- Pa~ki·n·g .. tol 
and Upper Valley Areas 

. 
l , 

< 
.-! . . 

::: . .-:.:.::.: -------- .. , 
........ . -. --..-------.. """' 
,_ ....... ___ ----- .... ---~.=:::~ _____________ . ..-""""~· 

-------.. 

---------------. _______ . ___ ... .....-~·· 

Lf. . -·-· -···. -7 
UNDEFINED · ----------------, ' - \ ' \ ... -: \ 

\.. 1 \.. 
- \ l 

\ 
\ 

' 
UNDEFINED 

·.: 

Figure 4.5. Interpretive ;:.S!J) of Northern Study Area ~ 1973. 

RI/FS. O.U. e. SHe Seoplng Vol. I 
M8y 1111 Page22 



~NVIRONMENTAL RESTORATION PROGRAM 

SOIL GAS SURVEY AND GEOPHYSICAL INVESTIGATIONS 

MAIN HILL AND SM/PP HILL AREAS 

RECONNAISSANCE-SAMPLING 

MOUND PLANT 

MIAMISBURG, OHIO 

February 1993 

DEPARTMENT OF ENERGY 

ALBUQUERQUE OFFICE 

ENVIRONMENTAL RESTORATION PROGRAM 

EG&G MOUND APPUED TECHNOLOGIES 

Page 23 



Trichloroethylene (TCE) was detected at 33 locations ranging from 2 to 34,780 p 

s 2. 17 and 2.18). Toluene was detected at 41 locations ranging from 3 to 23,142 ppb (F 

Figures 2.21 and 2.22 illustrate the total VOCs detected at each location o 

Hill. 

Some of the trip b ks, ambient blanks, and field blanks collected during the /H.JJ" .. m 1 mvest1gat1on 

contained minor amou s of some of the target compounds. Table 11.5 pr. ents the positive blank 

detections from the Main ·u sampling effort. Neither of the Main Hill gro 

measurable concentrations o he target compounds. · / 

./ 
v' 

~,. 

dwater samples contained 

A total of 26 investigative samples wer collected an. ·analyzed from the grid at Area J at depths 
v 

ranging from 5 to 20 feet. All samples init lly we,. ·collected from a 5-foot depth (samples 3152-

3188). Samples 3209 and 321 0 were collect s discretionary locations following a review of the 

geophysical survey data, which showed pate. fa or the burial of ferrous materials below a depth of 

10 feet. These samples were collected a .. (iepths o 17 and 20 feet near the geophysical anomalies 

to determine the presence of VOCs t that greater epth. No groundwater was sampled nor 

encountered during the Area J fiel . effort. Samples 31 and 3186 could not be collected due to 

shallow obstructions encountere ·during probe placement. 
. / 

/ 

Table 11.6 summarizes the ositive detections from the Area J sam ing effort. Five of the eight target 

compounds were dete. ed. Freon 11 was detected at three location at concentrations ranging from 

2 to 46 ppb (Figur,. .23). The compound 111TCA was detected at t locations ranging from 7 to 

37 ppb (Figure ; 4). PCE was detected at one location at 15 ppb (Figure .25). TCE was detected 

at one Jocaf n at 13 ppb (Figure 2.26). Toluene was detected at three locat s ranging from 5 to 

11 ppb ( gure 2.27). Figure 2.28 illustrates the total VOCs detected at each Joe ion in Area J. 

T re was one detection of PCE in an ambient blank sample during the Area J samplin 

Table 11.7 describes this blank detection. 

2.3.3. Building 51 

A total of 1 8 investigative samples were collected from 1 0 locations near Building 51 . Sampling 

depths were planned to be 15 and 25 feet at each location, however, two locations were only sampled 

from 13 to 1 5 feet due to soil probe refusal. Of the eight locations haying 25-foot samples, two were 

water samples (4159 and 4160). 
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Table 11.8 summarizes the positive detections from the Building 51 area sampling effort. Seven of the 

eight target compounds were detected in the soil vapor samples. These detections are shown on 

Figures 2.29 through 2.36. These figures also show Area 7 results. Toluene was the only VOC 

detected in either of the two water samples. Freon 11 was detected at two locations and three depths 

at concentrations ranging from 5 to 89 ppb (Figure 2.29). Freon 113 was detected in the 15- and 25-

foot samples at one location at 9 and 18 ppb, respectively (Figure 2.30). Cis-12DCE was detected 

in the 15-foot samples from two locations at concentrations of 8 and 18 ppb (Figures 2.31 ). 111 TCA 

was detected at two locations and three depths at concentrations ranging from 4 to 37 ppb (Figure 

2.32). PCE was detected at three locations and four depths at concentrations ranging from 7 to 44 

ppb (Figure 2.33). TCE was detected in the 15- and 25-foot samples at three locations at 

concentrations ranging from 9 to 207 ppb (Figure 2.34). Toluene was detected at four locations and 

six depths at concentrations ranging from 0.2 to 37 ppb, however, all but the water sample collected 

from the 25-foot depth at location 4160 showed associated blank detections (Figure 2.35). Figure 

2.36 shows the total VOCs detected at each location near Building 51 (excluding samples with. 

associated blank interferences). 

Table 11.9 summarizes the blank detections from the Building 51 sampling effort. Two soil gas ambient 

blanks and one water trip blank contained toluene from 0. 1 to 5 ppb. 

2.3.4. Area 7 

A total of 53 investigative samples were collected from Area 7. All locations were sampled at a 5-foot 

depth except samples 2211 and 2212, which were contingency samples collected from a 1 5-foot 

depth. One of the 5-foot samples was a water sample (2036). Table 11.10 summarizes the positive 

detections from the Area 7 sampling effort. Area 7 detection figures are repeats of the Building 51 

figures. Six of the eight target compounds were detected at Area 7. Freon 11 was detected at three 

locations at concentrations ranging from 7 to 32 ppb (Figure 2.29). Freon 113 was detected at four 

locations ranging from 4 to 33 ppb (Figure 2.30). CIS-12DCE was detected at two locations ranging 

from 3 to 10 ppb (Figure 2.31 ). 111TCA was detected at five locations ranging from 2 to 22 ppb 

(Figure 2.32). PCE was detected at two locations at 6 and 7 ppb (Figure2.33). Toluene was detected 

at 24 locations within Area 7. Eight of the 24 locations had associated blank detections of toluene. 

Sample 2036 was a water sample, which also showed toluene in its associated field blank. Figure 

2.35 illustrates the Area 7 toluene detections that do not have these associated blank detections. 

Figure 2.36 shows the total VOCs detected at each of the Area 7 sample locations. 
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TABLE 11.8. SUMMAR'f OF POSITIVE DETECTIONS-BUILDING 51 
(ppb) 

SAMPLE ID SAMPLE. FREON 11 FREON 113 TAAN-12DCE CIS-12DCE 

DATE 

MND-01- 29 AUG92 8 
~·-u 4160 -0025w "'n Alll'l ao:J 
I MNU-01-4161 0015 29 AUG92 -
MND-01-4161-1025 29 AUG92 --- --- --- ---
MND-01-4166-0015 31 AUG 92 5 9 --- ---
MND-01-4166-0025 31 AUG92 --- 18 --- ---
MN0-01-4167-0015 31 AUG92 89 --- --- 18 
MND-01-4167-0025 31 AUG92 36 --- --- ---

Notes: 
Only sample locations having posltwe detections are shown. 
*: Associated· trip, am bien~ equipment or field blank contained speclied compound. 
B: Indicates blank sample. 
w: Indicates water sample. 
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SCREENING POTENTIAL RELEASE SITES BASED ON SOIL GAS 
READINGS 

Soil gas readings can be utilized in the PRS screening process to identify potential release sites that may present a potential 
soil contamination problem for volatile organics. The soil gas survey that was conducted at Mound as part of the 
"Reconnaissance Sampling Report-Soil Gas Survey and Geophysical Investigations, Mound Plant Main Hill and SMIPP 
Hill" investigated 8 volatile compounds. The concentrations of these compounds in the in the vapor phase within the pore 
spaces of the soil can be correlated to the actual soil contaminant concentrations by utilizing a method developed by ICF 
Kaiser Engineers. This technique has ~n used with US EPA Region IX approval at a large Superfund site contaminated 
with many of the same chemicals found at relatively low levels in soils at the Mound Plant 

The soil concentration can be estimated from the soil gas values by the following equation: 

Ct == (Cg/Pb)*[[ Pb * Kd I H)+ (pw I H] + [pt -pw]] 

where 

Cg concentration of volatile chemical concentrations as soil vapor in ng/ml 
Pb Bulk density of the soil in g/ml 
Kd soil/water partition coefficient in ml/g 
H Dimensionless Henry's Law Constant 
pw water filled porosity 
pt total porosity 
Ct target soil concentration in nglg or ug/kg (ppb) 

The technique that Mound Plant will use for screening a PRS 
is to compare the soil gas values obtained at a PRS with soil gas concentrations that are known to be below any regulatory 

or health based level of concern. The risk based guideline values for the Mound Plant (DOE, December 1995) soils are 
based upon 1 0~ risk levels or a hazard index of 1. These values correspond to direct soil exposure to persons who's 
activities place them at the highest risk, in particular inhalation and ingestion by a Mound Plant construction worker. 

Another potential exposure path must be considered, however. The potential for some of the organic contaminants to leach 
into ground water must be considered in developing protective soil screening levels. A "Mound Plant Soil Screening Level" 
paper explains the calculation of soil screening levels. For all of the chemicals that the soil gas survey identified, the 
calculated soil screening level soil concentrations are below the standard guideline values, therefore they are more 
conservative and are appropriate to be used as the basis for the soil gas calculations. 

By re-arranging the equation, and using either the soil guideline values or the soil screening levels as the target soil 
concentration, a soil gas concentration can be calculated; this calculated soil gas concentration can be compared to the 
actual observed soil gas values: 

Cg = (Pb*Ct)/[[Pb*Kd/H] + [pw/H] + [pt-pw]J 

The values of the soil specific and chemical parameters for this equation are sumniarized as follows: 

Pb 1.6 Bulk density of the soil in g/ml 
pw 0.15 water filled porosity 
pt 0.43 total porosity 
foe 0.02 fraction organic material in soil (used in developing the SSL values) 
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IF THE SOU. GAS READING IS BELOW THE VALUES IN THE CALCULATED SOIL GAS READING 
COLUMN (SHADED), THEN THERE IS NO THREAT TO GROUNDWATER FROM THIS PRS. 

The soil screening level values are calculated using the Soil Screening Methodology. The Potential Release Site is assumed 
to be more than 100 meters from a potential drinking water source with an aquifer thickness of 15 meters and a source size 
of 10 meters. The hydraulic gradient is assumed to be 0.01 which is conservative fer most of the Mound Plant PRSs. In 
special instances where the PRS lies less than 100 meters from a potential drinking water source, or the hydraulic gradient 
is much less than 0.01, new SSL values and new acceptable soil gas values will be calculated for that particular PRS . 

...... 
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Table 1.1 Soil Analyte list 

Volatile Oraanic Comoounds 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromo methane 

2-Butanone 

Carbon Disulfide 

Carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

Semivolatile Organic Compounds 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

bis(2-Chloroethoxy)methane 

bis(2-Chloroethyl)ether 

bis(2-Ethylhexyl)phthalate 

4-Bromophenyl-phenylether 

Butylbenzylphthalate 

Carbazole 

4-Chloroaniline 

4-Chloro-3-methylphenol 

2-Chloronaphthalene 

2-Chlorophenol 

4-Chlorophenyl-phenylether 

Pentachlorophenol 

Phenanthrene 

Phenol 
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Dibromochloromethane 

1 , 1-Dichloroethane 

1 ,2-Dichloroethane 

1, 1-Dichloroethene 

1 ,2-Dichloroethene (total) 

1 ,2-Dichloropropane 

cis-1 ,3-Dichloropropene 

trans-1 ,3-Dichloropropene 

Ethylbenzene 

2-Hexanone 

Methylene Chloride 

Chrysene 

Dibenz(a,h)anthracene 

Dibenzofuran 

1 ,2-Dichlorobenzene 

1 ,3-Dichlorobenzene 

1 ,4-Dichlorobenzene 

3,3-Dichlorobenzidine 

2,4-Dichlorophenol 

Diethylphthalate 

2,4-Dimethylphenol 

Dimethyphthalate 

Di-n-butylphthalate 

Di-n-octylphthalate 

4,6-Dinitro-2-methylphenol 

2,4-Dinitrophenol 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

Fluoranthene 

Fluorene 

Pyrene 

1 ,2,4-Trichlorobenzene 

Soil Gas Confirmation Sampling 
April 1996 

4-Methyi-2-Pentanone 

Styrene 

1 , 1 ,2,2-Tetrachloroethane 

Tetrachloroethene 

1,1, 1-Trichloroethane 

1, 1,2-Trichloroethane-

-· Trichloroethene 

Toluene 

Vinyl Acetate 

Vinyl Chloride 

Xylenes (total) 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

lndeno(1,2,3-cd)pyrene 

lsophorone 

2-Methylnaphthalene 

2-Methylphenol 

4-Methylphenol 

Naphthalene 

2-Nitroaniline 

3-Nitroaniline 

4-Nitroaniline 

Nitrobenzene 

2-Nitrophenol 

4-Nitrophenol 

N-Nitroso-di-n-propylamine 

N-Nitroso-diphenylamine 

2,2-oxybis(1-Chloropropane) 

2,4,5-Trichlorobenzene 

2,4,6-Trichlorobenzene 
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Table 1.1 Soil Analyte List (Continued) 

Pesticides/PCB's 

Aroclor-1 016 

Aroclor-1221 

Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

Aldrin 

Alpha-BHC 

Beta-BHC 

lnorqanics 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Bismuth 
Cadmium 

Calcium 

Chromium 

Cobalt 

Radionuclides 

Americium-241 

Bismuth-207 

Bismuth-21 0 

Cesium-137 

Cobalt-60 
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Delta-BHC 

Gamma-BHC 

alpha-chlordane 
gamma-Chlordane 

4,4'-000 

4,4'-DDE 
4,4'-DDT 

Dieldrin 

Endosulfan I 

Copper 

Cyanide 

Iron 

Lead 

Lithium 

Magnesium 

Manganese 

Mercury 

Molybdenum 
Nickel 

Plutonium-238 

Plutonium-2391240 

Potassium-40 

Radium-226 

Thorium-228 

Soil Gas Confirmation Sampling 
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Endosulfan II 

Endosulfan sulfate 

Endrin 

Endrin aldehyde 

Endrin ketone 
Heptachlor 

Heptachlor epoxide 

Methoxychlor 

Toxaphene 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Nitrate/Nitrite 

Explosives (USATHAMA,PETN) 

Thorium-230 

Thorium-232 

Uranium-234 

Uranium-235 

Uranium-238 
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1.2. SAMPLE NUMBERING SCHEME 

The sample identification numbers were assigned by Mound to each location in the following format: 
XXX-AAA-######. For each location, the first three characters were SGC, identifying the sample as part 
of the soil gas confirmation study. The next three characters represented the area from which each 
sample was taken: 

A03=Area3 
A07=Area 7 
A13 =Area 13 
A21 = Area21 
A22=Area22 
SOB =Area SOB 
AOJ =Area AOJ 
NAC = Non-AOC areas (Area of Concern) 
SAN = Sanitary area 

The final six digits were a sequential number. beginning with 000001. The sampleS related to this study 
begin with 000001 and end with 000102. Due to an error in surveying, samples 000099 and 000100 were 
taken from the wrong locations. The sites were resurveyed and the samples were taken again, renamed 
as 0001 01 and 000102. No other problems arose with the sample identification. 

1.3 SURVEYING 

Prior to this sampling event,. surveying relocated each of the 100 sites based on coordinates from a 
previous soil gas sampling event Surveyors from Barge, Waggoner, Sumner and cannon, of 
Miamisburg, Ohio, completed the task, using a benchmark map of approximately 50 locations with state 
plane coordinates provided by EG&G. Each point was relocated with an accuracy of ±6 inches and 
identified with either a 3-foot stake with orange flagging tape and the sample identification number or a pin 
driven into the ground through orange flagging with the sample identification number written on the · 
flagging. The surveyed sampling locations are shown on Figure 1.1. 

1.4 UTILmES CLEARANCE/VARIANCES 

After surveying, all sites were checked for the presence of underground utilities by EG&G personnel. The 
requirement states that sample sites must be located five feet or more from utilities. Situations in which 
the 5-foot rule was not met were handled in one of three ways: 1) relocations - sample sites were placed 
5 feet or more from utility markings and normal sampling procedures were followed; 2) hand-digging -
the VOC sample soil was collected using the core sampler, which was driven only to the depth necessary 
to collect the VOC sample, and the remaining soil was collected using a hand auger; or 3) variances to 
the 5-foot clearance requirement - some sites were located near visible utilities, so after safe clearance 
was established, normal sampling procedures were followed. Alternatively, some locations had 
underground utilities at relitivley deeper depths. At these locations, normal sampling procedures were 
followed except that digging/coring was limited to two feet instead of the established three feet No utilities 
were damaged during the sampling event. 

Some locations had no utility interference but still could not be sampled to three feet due to •refusal•-an 
inability to drive the sampler deeper. This usually indicates that bedrock or large gravel has been 
reached. In such cases, multiple shallow cores were taken. 

A complete list of sites with variances to the original soil gas sampling location or depth can be found in 
Table 1.2. 

1.5 SOIL SAMPUNG METHODOLOGY 

Soil was collected at each location using either a van-mounted Geoprobe® rig equipped with a core 
- ·sampler,-an electric-hammer equipped with a core sampler, or a hand.auger. The.device chosen __ . _ _ ____ . __ 

depended upon the particulars of the location. Acetate liners were used in the Geoprobe® core barrel and 
the hand-held core sampler. The liners were cut open with utility knives, using a new blade at each site. 
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.-· Table 1.2. Variance From 3-Foot Sampling Depth Specification 

Location Description of Variance 

SGC..NAC-000001 Core sampler hit refusal at 2 feet 

SGC..NAC-000002 Relocated due to utilities. 

SGC..NAC-000003 Core sampler hit refusal at 2 feet 

SGC-NAC-000004 Core sampler hit refusal at 18 inches. 

SGC-NAC-000005 Drilled to 1 foot, hand-augered rest due to utilities. 

SGC-NAC-000006 Drilled to 1 foot, hand-augered rest due to utilities • 

.. ,~ SGC..NAC-000007 Core sampler hit refusal at 18 inches . .. .-·~...........,,......,...,...,....,...._,~-----------=-=~--~-...,........;_-=--------------
SGC.NAC-000008 Drilled to 2 feetdue to utilities. 

SGC..NAC-00001 0 

SGC..NAC-000012 

SGC..SAN-000018 

SGC..NAC-000029 

SGC.A61-000043 

SGC.A61-000047 

SGC.A61-000048 

SGC.A61-000049 

SGC.A61-000051 

SGC.A61-000052 

SGC.A61-000053 

SGC.A 13-000056 

SGC.A 13-000058 

SGC.A 13-000060 

SGC..AQ.J-000064 

SGC..AOJ-000066 

SGC·AOJ-000067 

SGC..AOJ-000069 

SGC.A03-000080 

SGC.A03-000081 

SGC.A03-000082 

SGC.A03-000083 

SGC.A03-000087 

SGC.A21-000088 

SGC.A21-000090 

SGC..SDB-000097 

SGC..SDB-000098 

SGC-SDB-0001 01 

SGC..SDB-0001 02 
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Drilled to 1 foot; hand-augered rest due to utilities; flag against 
building, so sample taken 6 feet from flag. 

Drilled to 2 feet due to utilities. 

Core sampler hit refusal at 2 feet; relocated from inside clarifier. 

Core sampler hit refusal at 18 inches. 

Sampled 1 foot from flag. 

Drilled to 2 feet due to utilities. 

Drilled to 2 feet due to utilities. 

Relocated due to utilities. 

Core sampler hit refusal at 18 inches. 

Relocated due to utilities; core sampler hit refusal at 18 inches. 

Core sampler hit refusal at 2 feet 

Core sampler hit refusal at 18 inches 

Drilled to 1 foot, hand-augered rest due to utilities. 

Core sampler hit refusal at 1 foot 

Core sampler hit refusal at 2 - 3 inches. 

Core sampler hit refusal at 4 inches. 

Core sampler hit refusal at 6 inches. 

Core sampler hit refusal at 2 feet 

Core sampler hit refusal at 20 inches 

Drilled to 2 feet due to utilities. 

Drilled to 1 foot, hand-augered rest due to utilities. 

Sampled 25 feet from original location due to storm sewer; core 
sampler hit refusal at 18 inches. 

Core sampler hit refusal at 2 feet 

Core sampler hit refusal at 18 inches. 

Core sampler hit refusal at 20 inches. 

Relocated due to utilities. 

Relocated from inside a building. 

Relocation of SGC..SDB-000099; fi~t location surveyed incorrectly. 

Relocation of SGC..SDB-000100; first location surveyed incorrectly. 

Soil Gil$ Confirmatior 
April1996 
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The first six inches of the core, designated for radionuclide analysis, were removed using a clean, 
stainless steel scoop and placed in a clean stainless steel bowl to be homogenized. Soil was cut from 
between the 6-inch and 1-1/2 foot depth and placed directly into jars appropriate for volatile organic 
compound (VOC) analysis, leaving as little headspace as possible. The remaining soil was then placed 
into another clean stainless steel bowl. If necessary to obtain sufficient sample volume, another core was 
taken, and the above process was repeated. When enough soil was collected to fill all the sample jars, 
the contents of both bowls were individually homogenized and used to fill their respective containers. The 
jars were labeled prior to being filled. Each sample was then secured with a custody seal, sealed in a 
plastic bag and stored in a refrigerator in Building 19. Radiological samples were delivered to the Mound 
Environmental Laboratory for screening. Several duplicate radiological samples were collected and set 
aside for later analysis by the Mound wet chemistry laboratory. After screening clearance was obtained 
from the Mound Environmental Laboratory, the samples were sealed in coolers and shipped to off-site 
contract laboratories for analysis. The contract laboratory for radionuclide analysis was Quanterra . 
Environmental Services in Richland, Washington. All other analyses were completed by Roy F. Weston, 
Incorporated Laboratory in Lionville, Pennsylvania. 
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.) 

1 o·o 
ANALYTE Background Construction 

Worker 
Guidelines 

Acetone NA 105000000 

1 ,2-Dichloroethene (total) NA 21500000 

2-Butanone NA 46500000 

Benzene NA 8900 

Carbon Disulfide NA 1400000 

Chloroform NA NA 

Chloromethane NA NA 

Ethyl benzene NA 480 

Methylene Chloride NA NA 

Tetrachloroethane NA 10500000 

Toluene NA 1250000 

Trichloroethane NA 41000 

Xylene (total) NA 2150000000 



/ 

The following tables contain the Soil Gas Confirmation Sampling results. 
Sampling was performed for the following categories of contaminants: 

Volatiles 
Semi volatiles 
PCBs/pesticides 
Metals 
Radio nuclides 
Explosives 

If no results are given for the contaminant categories listed above, then no 
detects were found for that category of contaminants. 

- -- - . -- - -- --- -

This page was inserted for clarity. It is not 
. part of the Soil Gas Confirmation Report. 

---- --- -- ---
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SGC SGC 
10"8 

ANALYTE A66 A66 Background 
Construction 

000040 000041 
Worker 

Guidelines 

Aluminum 3030 19000 NA 

Antimony NA 425 

Arsenic 7.3 3.2 8.6 320 

Barium 71.1 19.1 B 180 75000 

Beryllium 0.13 B 1.3 0.7 

Bismuth NA NA 

Cadmium 2.1 1050 

Calcium 10100 158000 189000 310000 NA 

Chromium 20.8 7.7 6.7 20 1050000 

Cobalt 4.9 B 3.3 B 19 NA 

Copper 9.7 22.1 26 NA 

Cyanide 0.59 B 0.56 NO 21400 

Iron 13800 8300 '35000 NA 

Lead 23 11.3 48 NA 

Lithium 24.6 B 12.3 B 11.7 B 26 NA 

Magnesium 4430 81600 68600 40000 NA 

Manganese 1120 596 273 1400 135000 

Mercury NC 320 

Molybdenum 0.9 B 0.62 27 NA 

Nickel 9.8 7.6 32 21500 

Potassium B 562 1900 NA 

Selenium NA NA 

Silver 0.3 1700 5500000 

Sodium 698 B 329 240 NA 

Thallium 460 NA 

Tin 20 NA 

Vanadium 12.2 7.1 B 25 7500 

'1J Zinc 71.3 34 46.8 140 320000 
Ill 

tO 
(I) 
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ANALYTE 

SEMIVOLATILES (~g/Kgl 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(alanthracene 

Benzo(alpyrene 

Benzo(blfluoranthene 

Benzo(g,h,ilperylene 

Benzo(klfluoranthene 

Bis(2-ethylhexyllphthalate 

Butylbenzylphthalate 

Carbazole 

Chrysene 

Di-n-butyl phthalate 

Di-n-octyl phthalate 

Dibenz(a,hlanthracene 

Dibenzofuran 

Diethyl phthalate 

Fluoranthene 

Fluorene 

lndeno( 1 ,2,3-cdlpyrene 

2-Methylnaphthalene 

Naphthalene 

Phenanthrene 

Phenol 

Pyrena 
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SGC 
A66 

000040 

130 J 

150 J 

400 

550 

180 J 

680 

120 J 

48 J 

1500 

74 J 

370 J 

26 J 

1100 

1200 

ation Detected Semivolatile Organic Compounds (cont.) 

SGC A.. A66 
000041 000042 

97 J 

110 J 

420 

380 

310 J 

360 J 

4400 D 

97 J 

490 

92 J 

35 J 

1000 26 

60 J 

290 J 

26 J 

720 

21 J 30 
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Background 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

J NA 

10"8 

Construction 
Worker 

Guidelines · 

NA 

NA 

320000000 

4100 

410 

4100 

NA 

41000 

215000 

215000000 

NA 

410000 

105000000 

21500000 

410 

NA 

NA 

42500000 

NA 

4100 

NA 

NA 

NA 

650000000 

32000000 
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ANALYTE 

RAOIONUCLIOES (pCI/g) 

Americium-241 

Blsmuth-207 

Blsmuth-21 0 

Ceslum-137 

Cobalt-60 

Plutonlum-238 

Plutonlum-239/240 

Potasslum-40 18.7 

Radium-226 1.26 

Thorlum-228 

Thorlum-230 

Thorlum-232 

Uranlum-234 

Uranium-235 

Uranlu~T~-238 1.05 1.15 

er -·ogram 
F. on 0 

Table A.6. Soli Gas Confirmation 

1.13 

SGC 
A66 

000040 

0.264 

9.65 

0.432 

0.319 

1.24 0.416 

1.08 0.380 

·;;/ 0.477 

0. 

1.02 

Soil Gas Con'· 
Ar. 

0.444 

•tion Sampling 
J96 

SGC 
A66 

000041 

0.0496 

18.2 

0.834 

0.766 

1.10 

0.873 

0.811 

0.918 

~ 
10'8 

Construction Background 
Worker 

Guidelines 

~ 
NO 4.95 

NO 0.175 

NO NA 

0.201 0.42 0.46 

NC 0.1 

~ 
0.13 5.5 

0.18 5.5 

37 NA 

2 0.14 

1.01 1.5 0.85 

1.9 44 

1.4 50 

0.4 1.1 37.5 

0.11 3.35 

1.2 11 
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